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ADVANCED  INFORMATION  PROCESSING 
Introduction 
This  directory  contains  information  on  forty  five  of  the  projects  supported 
within  the  Advanced  Information  Processing  area  of the  ESPRIT  programme.  The 
entry  against  each  provides  a  summary  of  its  objectives  together  with 
information  on  the  progress  made  and  results  obtai ned.  Further  information 
can  be  obtained  from  the  persons  named  on  the  project  sheets. 
The  objective  of  this  part  of  the  ESPRIT  programme  has  been  to  develop  the 
necessary  technologies  for  the  implementation  of  the  next  generation  of 
computing  systems,  by  supporting  three main  action  lines: 
the  development  and  application  of  knowledge  engineering  techniques; 
the  development  of  new  computer  architectures  for  symbolic  and  numeric 
processing,  and  fault tolerant systems;  and 
the  development  of  advanced  system  interfaces  for  effective communication 
between  computing  systems,  the  computer  and  its  environment,  and  the 
computer  and  the  user. 
Priority  has  been  ·given  to  consolidating  and  accelerating  the 
industria  1  i sat  ion  of  the  results  emerging  from  the  projects.  Results  have 
been  achieved  particularly  in  the  knowledge  engineering  and  computer 
architecture  projects  where  a  firm  base  is  being  built  for  the  future 
enhancement  and  exploitation of  these  technologies  and  techniques  by  European 
industry. 
The  Advanced  lnformat ion  Processing  programme  has  concentrated  on  three  key 
sub-areas: 
i)  Knowledge  Engineering 
The  development  and  application  of  knowledge-based  systems.  The  approach 
adopted  has  been  to: 
develop  the  methods  and  techniques  for  knowledge  acquisition  and 
knowledge  representation; 
develop  application  independent  knowledge-based  system  shells, 
supporting  languages  and  user  interfaces; 
develop  domain  specific systems;  and 
evaluate  knowledge-based  systems  in  the  industrial  environment. -2-
(ii) New  Computer  Architectures 
The  development  of  high-performance  computers  capable  of  processing 
symbolic  and  numerical  information,  concentrating  on  highly  parallel 
architecture machines. 
Such  computers  will  provide  the  computing  capacity  needed  as  the  results 
of  knowledge  engineering  work  and  advanced  man-machine  interfaces  become 
embedded  into  a wide  range  of applications,  eg.  CAD  and  office systems. 
(iii)  Advanced  Systems  Interfaces 
The  work  has  concentrated  primarily  on  image  processing,  natural  language 
understanding  and  speech  processing,  and  is  complemented  by  studies  of 
multi-sensor operation. -3-
ADVANCED  ALGORITHMS  AND  ARCHITECTURES  FOR 
SPEECH  AND  IMAGE  PROCESSING 
Project  Number  :  26 
The  objective  is  to  develop  the  techniques,  both  algorithmic  and 
architectural,  required  for  recognising  and  understanding  spoken  or  visual 
signals,  and  to  demonstrate  these  techniques  by  means  of  suitable 
applications.  The  work  has  been  planned  in  three  parallel  areas:  Speech 
analysis,  Image  analysis,  Pattern  recognition  and  understanding.  With 
respect to  speech,  the  initial  application  target will  be  to  extend  as  far  as 
possible  current  state  of  the  art  techniques  for  speech  recognition.  The 
resulting  system  will  be  tested  using  a  vocabulary  of  the  order  of  1,000 
words  with  constrained  syntax  and  using  continuous  speech.  For  image 
processing,  the  project  is  attempting  to  go  behind  treating  the  image  merely 
as  sampled  data.  Applications  involved  in  medical  imagery  and  industrial 
inspections  will  be  used  to  test  the  tools  and  to  study  architectural  and 
implementation  issues.  At  the  higher  level  of  processing,  close  commonality 
can  be  expected  between  techniques  for  speech  and  image  processing. 
Subsequent  work  will  study  architectures  suitable  for  the  higher  levels, 
which  can  interface with  the  lower  level  systems. 
Progress  on  speech  processing  is  along  two  complementary  lines:  a  statistical 
approach  and  a  knowledge-based  approach.  Preliminary  results  on  the  first 
approach,  based  on  first  implementation  using  very  large  lexicons,  have  been 
obtai ned.  On  the  second  approach  a  methodo 1  ogy  for  representation  of  the 
1  exi ca 1  and  acoustic  knowledge  has  been  chosen  and  deve 1  opment  too 1  s  are 
being  developed.  Moreover  the  architecture  of  the  acoustic  front  end  is 
being  realized  and  the  first  Digital  Signal  Processing  boards  are  being 
tested.  The  lexical  access  and  the  verification  based  on  Hidden  Markov  Model 
were  demonstrated  on  a  set  of  short  sentences  uttered  by  one  speaker  in  a 
noisy  environment.  The  demonstration  was  carried  out  on  a  VAX  machine. 
Methods  to  incorporate  syntactic  and  semantic  information  are  studied  to 
achieve  understanding  of uttered  sentences.  A small  question  answering  system 
running  on  a  Symbolics  machine  was  demonstrated.  The  system  starts  from  the 
word  lattice  produced  by  the  speech  system,  builds  a  representation  of  the 
query  using  syntax  and  semantics  and  finally answers  the  query. 
In  image  processing,  analysis  and  comparison  and  implementation  of  various 
algorithms  was  performed.  Concerning  the  architecture  for  image  feature 
extraction  layer  approaches  based  on  Single  Instruction  Multiple  Data  (SIMD) 
and  Multiple  Instruction  Multiple  Data  (MIMD)  machines  were  considered  and 
are  being  realised.  An  heterogeneous  approach  was  taken  linking  together  an 
SIMD  GAPP  Array  for  the  low  level  processing  and  an  MIMD  Transputer  based 
machine  or  an  Array  Processor  for  the  medium  level  processing.  The  interfaces 
and  the  1/0  of  the  data  are  being  developed  and  optimised.  A  set  of 
a  1  gorithms  running  on  the  different  parts  of  the  architecture  has  a  1  ready 
given  an  idea  of  the  expected  performances.  This  will  be  improved  by  setting 
up  real  benchmarks.  Specific  work  was  done  to  provide  a  coordinate  set  of -4-
algorithmic  tools  for  digital  angiography  applications. 
Imp 1  ementat ion  aspects  of  the  phys i ca 1  architecture  for  high  1  eve 1 
processing,  based  on  transputers  fully  interconnected  through  a  switching 
network,  have  been  analysed  in  detail;  a  switching  element  for  non-local 
communication  has  been  designed  outside  the  project  and  the  first  building 
block  comprising  two  processing  elements  and  part  of  a  hardware  emulating  the 
interconnection  network  is  now  available.  A parallel  dialect  of  PROLOG  based 
on  "OR"  parallelism  has  been  defined  and  demonstrated  and  will  be  implemented 
on  the  high  level  architecture for  Speech  and  Image  understanding  tasks. 
Achieving  successfully  the  combination  of  statistical  techniques  and 
Knowledge-Based  techniques  for  Speech  Recognition  will  result  in  a  major 
breakthrough  in  the  field.  The  complete  real  time  standalone  system 
displaying  uttered  words  in  Italian  under  development,  will  be  adapted  for 
French  and  German.  In  image  processing,  simultaneous  studies  of  algorithms 
and  architecture  will  result  in  major  gain  of  performance.  Moreover, 
implementation  in  suitable architectures  able  to  fully exploit  parallelism  in 
order  to  achieve  high  performances  will  open  the  way  to  industrialisation  by 
the  end  of 1988. 
Contact  Point 
Hr.  Giovanni  Perucca 
CSELT  S.P.A. 
Via  Reiss  Romoli,  274 
I  - 10148  TORINO 
Participants 
CSELT  S.P.A. 
AEG  AG 
THOMSON 
POLITECNICO  DI  TORINO 
UNIVERSITA  DI  TORINO 
UNIVERSITE  DE  STRASBOURG-LSIT 
HITEC 
Start Date:  01-SEP-83 
Tel:  +39/11-2169311 
Tlx:  220539  CSELT  I 
Tfa:  +39/11-2169520 
Country  Role 
I  M 
D  p 
F  p 
I  p 
I  p 
F  p 
GB  p 
Duration:  60  months -5-
EXPERT  SYSTEM  BUILDER 
Project  Number  :  96 
The  objective  of  the  project  is  to  investigate  the  extent  to  which  the 
production  of  Expert  Systems  can  be  industrialised.  The  project will  provide 
a  system  enabling  expert  systems  to  be  developed  and  tested  by  personnel  not 
experienced  in  Artificial  Intelligence.  An  expert  System  Builder  (EBS)  will 
be  developed.  Three  simple  Expert  Systems  for  diagnosis  of  electronic 
equipment  and  one  for  the  diagnosis  of  a  process  control  system  are  being 
developed  by  the  partners  to  provide  practical  feedback.  A Demonstrator 
Expert  System  will  be  produced  combining  the  lessons  from  earlier  work,  and 
will  be  applied  to  a single  large  representative experiment. 
Layers  in  the  ESB  model  have  been  identified: 
The  domain  independent  inner  layers  (called  the  Basic  Expert  System 
Builder  or  BESB). 
The  outer  Domain  and  Product  layers. 
A detailed  requirements  list  for  the  layers  and  related  tools  has  been 
produced,  as  well  as  the  complete  specification  and  design  of  the  tools.  A 
pre 1  i  mi nary  version  of  the  BESB  based  on  Sypruc  has  been  imp 1  emented  and 
demonstrated.  A partial  implementation  of  a  higher  performance  version  has 
also  been  demonstrated  and  a  full  version  is  available.  A preliminary  version 
of  the  outer  Domain  and  Product  layer  tools  has  also  been  demonstrated,  and 
ESPRIT  project  1570  is using  the  first release. 
The  Expert  System  Builder  will  be  imp 1  emented  and  tested  by  June  1988.  A 
preliminary  version  of  the  ESB  is  available  for  experimental  use  by  third 
parties. 
Contact  Point 
Mr.  J.  Gray 
PLESSEY  RESEARCH  LTD 
Christchurch 
Grange  Road 
DORSET  BH23  4JE 
UK 
Part  i c; pants 
PLESSEY  RESEARCH  LTD 
CIMSA-SINTRA 
SOREN  T.LYNGSOE  AIS 
CSELT  S.P.A. 
Start Date:  01-JUL-83 
Te1:  +44/202-486344 
T1x:  418417  PLESXCG 
Tfa:  +44/202-486344x2221 
Country  Role 
UK  M 
F  p 
OK  p 
I  p 
Duration:  60  months -6-
A LOGIC-ORIENTED  APPROACH  TO  KNOWLEDGE  AND  DATA  BASES  SUPPORTING 
NATURAL  USER  INTERACTION  (LOKI) 
Project  Number  :  107 
A Logic  Oriented  Approach  to  Knowledge  and  Data  Bases,  supporting  Natura 1 
User  Interaction  (LOKI)  applies  logic  programming  in  a  number  of  novel  ways, 
to  systems  software  and  to  knowledge-based  applications.  The  systems  software 
work  is  all  based  on  a  new  Prolog,  and  special  tools  allow  access  to 
databases  at source  level  by  a variety of  Prolog-Type  languages.  These  tools 
will  form  the  implementation  language  for  a  high-level  knowledge 
representation  formalism.  A  conceptual  modelling  language  (CML)  will  be 
developed  for  general  real  world  application,  based  on  frames  definable 
within  predicate  calculus.  Two  application  domains  are  considered  :  project 
management  and  aircraft design. 
Preliminary  results have  been  achieved  in  three different fields  : 
Knowledge  Representation  :  development  of  three  formalisms,  LOLA  and  CML 
to  support  Natural  Language  interfaces  and  STRUDEL  to  support  a  CAD 
system  for Aircraft design. 
Knowledge  Use  :  development  of  a  parser-generator  pair  (LOQUI)  for 
English  and  German  to  support  access  to  Data  Bases  in  Natura 1  Language, 
and  of  a  constraint  propagator  mechanism  used  for  the  Aircraft  de~!  ·-n 
application  (ADROIT). 
Knowledge  Consultation  :  development  of  tools  to  support  inspection  of 
knowledge  structures  suitable  for  the  Project  Management  Application  and 
to  support  explanation  facilities  in  ADROIT. 
A first  prototype  of  the  aircraft  design  system,  restricted  to  wing  design, 
is already  complete. 
The  partners  are  already  lining  up  concrete  prospects  for  the  exploitation  of 
the  work  done.  BIM-Prolog  is  already  on  the  market  and  benefiting  from  the 
comprehensive  testing  afforded  by  the  project.  LOQUI  will  lend  itself  as  an 
immediate  enhancement  of  the  SCS  project  management  materials,  and 
independent  developments  are  already  in  train  within  Scicon  International 
Ltd.  The  constraint  propagation  tools  being  developed  for  aircraft design  are 
being  evaluated  for  use  in  other contexts. 
Contact  Point 
Mr.  M.  Vandenbossche 
BIN  S.A. 
Kwikstraat  4 
8  - 3078  EVERBERG 
Tel:  +32/2-7595925 
T1x:  63518  BIMSA  8 
Tfa: Participants 
BIM  S.A. 
CRANFIELD  INST.OF  TECHNOLOGY 
INCA 
scs 
TECHN.UNIV.MUNCHEN 
SCICON  LTD 
FRAUNHOFER  lAO 
CRETAN  RESEARCH  CENTER 
Start  Date:  01-AUG-83 
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Country  Role 
8  M 
UK  p 
D  p 
D  p 
D  p 
UK  p 
D  p 
GR  p 
Duration:  60  months -8-
KNOWLEDGE  INTEGRATION  l  MANAGEMENT  SYSTEMS 
Project  Number  :  112 
The  project  was  designed  to  investigate  key  areas  of  information  such  as 
knowledge  representation,  inferencing  techniques  and  human  computer 
interfaces.  Emphasis  was  given  to  a  1  anguage  for  knowledge  representation 
and  management  based  on  LISP  and  PROLOG;  an  expert  system  suited  to  assist 
sales  engineers  in  designing  computer  configurations  and  to  an  expert  system 
serving  office  personnel  to  perform  complex  office  procedures  (eg.  resource 
planning).  These  complementary  tasks  focused  on  the  development  of  hardware 
and  software  components  to  manage  the  problems  resulting  from  the  size  and 
complexity  of large  knowledge-bases,  and  the  associated  reasoning  mechanisms. 
The  wide  potential  applications  were  underpinned  by  an  engineering  approach 
where  existing  tools  like  OMEGA  were  studied  to  investigate  the  fundamental 
structure.  A development  system  for  the  combination  of  knowledge  sources  and 
for  communities  of  cooperating  knowledge-bases  was  implemented.  The 
development  of  a  manipulation  system  for  large  knowledge-bases  was  planned. 
The  project  was  terminated  on  1.4.86.  The  contractors  agreed  that  the 
project  could  not  succeed  within  the  terms  defined.  They  had,  however,  been 
successful  in  integrating  the  AMORD,  CSSA  and  OMEGA  representations,  and 
introducing  time  dependencies.  The  reviewers  were  impressed  by  the  work 
done. 
A  book  relating  the  progress  of  the  project  is  being  produced.  The 
OMEGA/AMORD/CSSA  time  reasoner  work  will  be  exploited  by  partners  in  other 
development  efforts  such  as  message  passing  architectures  and  logical 
programming  environments. 
Contact  Point 
Mr.  K.  Wimmer 
SIEMENS  A.G. 
Dept.  ZTI  INF  22  Postf.830955 
Otto-Hahn-Ring,  6 
D - 8000  MUNCHEN  83 
Participants 
SIEMENS  A.G. 
Cll-HB 
LABORATOIRES  DE  MARCOUSSIS 
Start Date:  01-0CT-83 
Tel:  +49/89-63644639 
T7x:  521090  SIEMENS  D 
Tfa: 
Country  Role 
D  M 
F  p 
F  p 
Duration:  60  months -9-
TIME  DEPENDENCY  AND  SYSTEM  MODELING  IN  KBS  DESIGN 
FOR  INDUSTRIAL  PROCESS  APPLICATIONS 
Project  Number  :  256 
The  project  addressed  some  of  the  research  topics  connected  with  the  design 
of  KBSs  that  have  to  interact  closely with  complex  processes  (eg.  industrial 
diagnosis,  plant  monitoring,  process  control,  etc.).  It  thus  developed  the 
capability  of  de a  1  i ng  with  a  type  of  reasoning  where  time  dependency  is 
crucial,  and  where  there  is  a  specific  need  for  representing  and  using 
qualitative models  of physical  systems. 
A detailed  study  at  the  level  of  system  design  assessed  the  state of the  art 
and  defined  effective architectures  for  distributed  KBSs. 
The  project  has  produced  a  1  iterature  survey  of  three  topics  namely  time-
dependent  reasoning,  qualitative  modelling,  and  distributed  expert  systems. 
It  has  produced  a  detailed  example  of  the  application  of  three  different 
approaches  to  modelling  the  behaviour  of  physical  systems  in  a  qualitative 
way,  and  a  functional  study  of  two  approaches  to  distribution  in  expert 
systems.  Finally,  an  initial  specification  of  a  toolkit  for  the  development 
of  KBSs  for  process  monitoring  was  produced. 
One  participating  organisation  is  using  the  experience  gained  in  qualitative 
modelling  in  the  project  it is  working  on.  The  three  deliverables  mentioned 
above  are  publicly  available.  Project  1220(820)  is  implementing  and 
validating  through  demonstrators  the  toolkit  initially  specified  in  this 
project. 
Contact  Point 
Mr.  Alberto Stefanini 
CISE 
Systems  &  Soft.Design Dept. 
P.O.Box  12081 
I  - 20134  MILANO 
Participants 
CISE 
FRAMENTEC 
Start Date:  19-DEC-84 
Tel:  +39/2-21672482 
Tlx:  311643  CISE  I 
Tfa: 
Country 
I 
F 
Duration: 
Role 
M 
p 
12  months -10-
INTELLIGENT  HELP  FOR  INFORMATION  SYSTEMS  USERS 
Project  Number  :  280 
The  project  investigates  approaches  towards  helping  users  of  information 
systems  learn  to  exploit  optimally  the  functions  of  these  systems.  These 
approaches  will  be  operationally  implemented  in  the  form  of  a  prototype  HELP 
system  to  provide  guidelines,  instructions  and  explanations  to  user  requests 
for  information  systems  facilities.  Among  the  trial  implementations  will  be  a 
help  system  for  UNIX-Mail  and  for  a planning  system. 
A prototype  system  to  provide  guidance  (both  instruction  and  help)  to  users 
of  Unix  mail  has  been  demonstrated.  The  results  of  experimental  sessions 
have  been  recorded  and  analysed. 
A formalism  to describe  the  application  model  has  been  developed. 
Work  is  in  hand  to  prototype  a  he 1  p  system  for  an  SQL  interface  to  a 
relational  database. 
A first  prototype  of  the  generic  He 1  p  System  Deve 1  opment  System  wi 11  be 
available  in  April  1988. 
The  Help  System  Design  and  Development  System  will  be  implemented  and  ported 
to a target environment  by  November  1989. 
Contact  Point 
Or.  Jan  Ho7m 
COMPUTER  RESOURCES  INTERNATIONAL 
Oept.for Advanc.Info.Process. 
Vesterbrogade  1 A 
OK  - 1620  COPENHAGEN  V 
Participants 
COMPUTER  RESOURCES  INTERNATIONAL 
COURSEWARE  EUROPE 
TNO  - UNIVERSITY  OF  AMSTERDAM 
UNIVERSITY  OF  LEEDS 
ICL 
OANSK  OATAMATIK  CENTER 
Start  Date:  01-0CT-84 
Te7:  +45/1-131166 
T7x:  16066  CRI  OK 
Tfa: 
Country  Role 
OK  M 
NL  p 
NL  p 
UK  p 
UK  p 
OK  p 
Duration:  60  months -11-
DESIGN  OF  TECHNIQUES  AND  TOOLS  TO  AID  IN  THE  ANALYSIS 
AND  DESIGN  OF  KNOWLEDGE-BASED  SYSTEMS 
Project  Number  :  304 
This  pilot  project  investigated  the  types  of  tools  and  design  techniques 
necessary  for  the  analysis,  design,  implementation  and  testing  of  Knowledge-
Based  Systems.  The  purpose  was  to  specify  the  techniques  which  will  aid  in 
the  building  of  expert  systems.  In  particular  valuable  work  was  done  on 
analysing  the  process  of Knowledge  Acquisition. 
The  knowledge  elicitation  system  KADS  demonstrated  at  the  end  of  1984  is  the 
most  relevant  result  of  this  project.  The  project  was  terminated,  because 
the  initial  participants  to  this  pilot  project  did  not  manage  to  find  in  due 
time  the  additional  industrial  participation  indicated  by  them  and  required 
by  the  Commission. 
P12/304  terminated  in  February  1985. 
The  findings  of  the  project were  used  for  the  proposal  of  project Ref.  1098. 
Contact  Point 
Mr.  S.A.  Hayward 
STC  TECHNOLOGY  LTD 
Six Hi 17 s House 
STEVENAGE  SG1  1YB 
UK  - HERTS 
Participants 
STC  TECHNOLOGY  LTD 
scs 
TNO  - UNIVERSITY  OF  AMSTERDAM 
POLYTECHNIC  OF  THE  SOUTH  BANK 
Start  Date:  01-SEP-83 
Tel:  +44/438-726161 
T7x:  266991  G 
Tfa: 
Country  Role 
UK  M 
D  p 
NL  p 
UK  p 
Duration:  18  months -12-
ADVANCED  DATA  AND  KNOWLEDGE  MANAGEMENT  SYSTEMS  (ADKMS) 
Project  Number  :  311 
ADKMS  will  allow  an  intelligent  and  efficient management  of  information,  with 
the  following  features  : 
Storage  and  management  not  only  of  explicit data  and  facts,  but  also,  by 
utilizing  knowledge  of  a  specific  domain,  of  implicit  information  (meta-
knowledge). 
A natural  language  interpreter,  for  an  easier  and  quicker  access  to  the 
information. 
ADKMS  is structured  in  four  layers  : 
Natural  Language  Handler  - the  focus  will  be  on  the  efficient  and 
flexible  simultaneous  use  of  syntactic,  semantic,  pragmatic,  dialogue  and 
domain-oriented  knowledge  sources. 
Knowledge  Representation  and  Inference  Engine  based  on  further 
development  of the  knowledge  representation  language  KL-ONE. 
Knowledge-Base  Management  - where  database  engineering  techniques  1  ike 
conceptual  modelling  and  entity-relationship models  will  be  extended. 
Extended  Re 1  at  ion a  1  Database  Management  where  the  DBMS  wi 11  be  enhanced 
with  computational  and  inferential  functionalities  like  the  efficient 
implementation  of the  transitive closure. 
The  BACK  knowledge  representation  system  has  been  convincingly  demonstrated. 
Very  good  results  have  also  been  achieved  in  the  work  on  extended  relational 
data  base  management  systems.  These  two  topics  are  state-of-the-art,  and  can 
be  compared  with  the  best  developments  in  the  USA.  Work  on  the  three  Natural 
Language  Handlers  is still too  diverse,  both  in  terms  of  technical  approaches 
and  cooperation.  For  the  German  parser,  Chomsky's  "Government  and  Binding" 
technique  is  being  implemented  on  a  computer  for  the  first  time,  with  very 
promising  results.  Work  on  integration  of  the  different  subsystems,  issues 
related  to  very  large  data  bases,  and  the  definition  of  the  interface  levels 
is at  an  early stage. 
The  results  of  this  project  are  to  help  satisfy  an  urgent  need  of  enhancing 
database  management  system  with  greater  function a  1  ity  ( "i nte  11 i gent", 
"deductive"  database  systems),  non-restricted  natural  language  handlers, 
allowing  sophisticated  A.  I.  applications  to  cope  with  very  large  data  and 
knowledge-bases.  In  genera 1,  the  expectation  is  to  bridge  the  giant  gap 
between  Expert  Systems  and  Database  Management  Systems  and  to  combine  their 
respective  advantages. Contact  Point 
Mr.  Adalbert  Tofa11 
NIXDORF  COMPUTER  A.G. 
Dept:  Entwicklung 
Pontanusstrasse  55 
D - 4790  PADERBORN 
Participants 
NIXDORF  COMPUTER  A.G. 
BULL  S.A. 
TECHNISCHE  UNIVERSITAT  BERLIN 
UNIVERSITA  DI  TORINO 
UNIVERSITA  DI  BOLOGNA 
ING.  C.  OLIVETTI  &  C.,  SPA 
HILDESHEIM  HOCHSCHULE 
Start  Date:  01-DEC-84 
-13-
Tel:  +49/5251-146603 
T1x:  936753  D 
Tfa:  +49/5251-302105 
Country  Role 
D  M 
F  p 
D  p 
I  p 
I  p 
I  p 
D  p 
Duration:  60  months -14-
AN  ARCHITECTURE  FOR  INTERACTIVE  PROBLEM  SOLVING  BY  COOPERATING 
DATA  AND  KNOWLEDGE-BASES 
Project  Number  :  316 
The  objective  is  the  design  and  implementation  of  an  expert  system 
architecture  for  advice-giving.  The  original  goal  of  a  user  seeking  advice 
may  be  ill-defined  and  there may  be  a  large  number  of potential  solutions  for 
the  user  to  choose  amongst.  The  purpose  of  an  automatic  advisor  is  to  help 
the  user  articulate  his  goals  and  then  to  generate  candidate  solutions  for 
the  user  to  accept  or  reject.  The  main  computational  problem  to  be  solved  is 
one  of  controlling  the  cooperative  functioning  of  several  sources  of 
knowledge,  which  may  use  different  representational  schemes  interpreted  by 
different  inference  engines.  A promising  architecture  appears  to  be  one  which 
considers  each  knowledge  source  to  be  an  independent  agent,  which  only 
communicates  with  other  such  agents  via  a  global  data  structure,  under  the 
supervision  of  a  flexible  scheduler  capable  of  reasoning  about  control.  In 
addition  to  architectura  1  issues,  the  project  emphasizes  the  importance  of 
user  modelling  in  man-machine  dialogue  and  the  use  of  large  databases  to 
provide  an  advisor with  comprehensive  information. 
Advice-giving  is  a  complex  task  requiring  the  integration  of  knowledge  and 
data  from  a  variety  of  sources.  During  the  first  phase  of  the  project, 
research  was  developed  on  expert  system  architecture,  interactive  dialogue 
and  intelligent  database  access.  In  the  meantime,  an  application  study 
(financial  investment  adviser)  was  performed;  as  a  result,  a  first  prototype 
was  demonstrated  in  January  1987. 
During  the  course  of  this  phase,  it  was  realised  that  the  architectural 
research  of  ESTEAM  was  dividing  into  two  complementary  threads  (so-called 
"Yin  and  Van"  threads),  one  dealing  with  concepts  and  tools  to  design  and 
implement  architectures  for  distributed  advice-giving  systems,  the  other 
dealing  with  methods  and  tools  to  model  knowledge  in  advice-giving  expert 
systems  ("cooperative agents"). 
After  this  exploration  phase,  emphasis  has  now  been  put  on  an  industrial 
approach,  which  gives  priority  to  prototype  construction.  High  level 
1  anguages  and  protoco  1  s  have  been  defined  in  order  to  a  11 ow  communication 
between  the  different  modules.  The  Dialogue  Manager  component  of  this 
architecture  has  made  noticeable  progress. 
Investment  planning  was  thought  of  as  a  suitable  application  domain  for 
prototype  and  deve 1  opment  systems  because  the  domain  is  comp 1  ex  enough  and 
representative  of  some  typical  problems  a  financial  expert  has  to  solve.  The 
major  contribution  of this  project  will  be  the  Definition  of  an  architecture 
for  advice-giving  systems. Contact  Point 
Hr.  Paul  Decitre 
CAP  SOGETI  INNOVATION 
Chemin  du  Vieux  Chene 
F - 36240  HEYLAN 
Participants 
CAP  SOGETI  INNOVATION 
CENTRE  D'ETUDES  RECH.  TOULOUSE 
PHILIPS  P.R.L.B. 
CSELT  S.P.A. 
Start Date:  01-JAN-85 
-15-
Tel:  +33/76-908040 
T1x:  980514  F 
Tfa: 
Country  Role 
F  H 
F  p 
8  p 
I  p 
Duration:  60  months -16-
KNOWLEDGE  REPRESENTATION  AND  INFERENCE  TECHNIQUES  IN  INDUSTRIAL 
CONTROL 
Project  Number  :  387 
The  objective  is  to  design  and  implement  two  Expert  Systems  to  assist 
maintenance,  fault  diagnosis,  optimisation  of  data  flows,  and  control  in  an 
industrial  process-control  environment.  The  major  attributes  of this  class  of 
Expert  systems  are: 
High  level  of organisational  complexity. 
Time  dependent  reasoning. 
large  number  of  inputs  and  outputs. 
learning/adaptation. 
A set  of  tools  for  the  development  of  Expert  systems  in  this  area  have  been 
implemented. 
Two  demonstrators,  the  first  for  the  control  and  diagnosis  of  advanced 
Telecom  switching  systems,  the  second  for  the  control  of  power  distribution 
networks,  are  complete  and  are  available  to  the  partners  for  experimental 
purposes.  A  basic  set  of  too 1  s  for  the  deve 1  opment  of  expert  systems  in 
complex  industrial  process-control  environments  is also  complete  and  is  being 
consolidated.  The  tools  include  a  knowledge  representation  language, 
AVALON;  a  rule-based  expert  system  shell,  MIKIC;  two  graphical  description 
languages,  G-MOD  and  V-GRAPH;  a  blackboard  system,  BBF;  a  planning  system 
incorporating  dependency-directed  backtracking,  CELL-PLAN;  and  a  high-level 
environment  for  explicitly  specifying  the  control  flow,  CELL/TISSUE.  The 
tools  have  benefitted  from  use  in  building  the  demonstrators.  For  example, 
MIKIC,  which  originated  from  an  academic  development,  was  used  in  the  two 
demonstrator  applications.  This  resulted  in  two  sets  of  extension,  which  were 
then  merged  into  a  "Common  MIKIC".  The  work  done  in  the  research  track of the 
project  has  been  well  integrated  in  tools,  validated  by  the  demonstrators. 
For  example,  the  work  on  truth  maintenance  systems  (TMS)  resulted  in  a  novel 
use  of the  TMS  to  limit  search  in  the  rule  base  that,  in  turn,  resulted  in  a 
combined  MIKIC/TMS  tool  used  in  one  demonstrator. 
The  demonstrators  and  a  set  of  tools  for  building  expert  systems  for  project 
control  are  ready.  Each  partner  intends  to  use  them  in  other  projects. 
Moreover,  it  appears  highly  1  ikely  that  some  of  the  tools  will  be  packaged 
and  documented,  to  facilitate  their  use  by  other  organisations  in  ESPRIT 
projects. Contact  Point 
Mr.  Thies  Wittig 
KRUPP  ATLAS  ELEKTRONIK  GMBH 
Seeba7dsbrucker  Heerstr.235 
Postfach  44  85 
D - 2800  BREMEN  44 
Participants 
KRUPP  ATLAS  ELEKTRONIK  GMBH 
BRITISH  TELECOM  PLC 
QUEEN  MARY  COLLEGE  INTERACTIVE 
FRAMENTEC 
Start  Date:  01-JAN-85 
-17-
Tel:  +44/421-4572465 
T1x:  2457460  KAD 
Tfa:  +44/421-4572900 
Country  Role 
D  M 
UK  p 
UK  p 
F  p 
Duration:  36  months -18-
CONSTRUCTION  AND  INTERROGATION  OF  KNOWLEDGE-BASES  USING  NATURAL 
LANGUAGE  TEXT  AND  GRAPHICS  (ACORD) 
Project  Number  :  393 
The  ACORD  project  focuses  on  a trilingual  (French,  German  and  English)  system 
for  the  automatic  construction  of  a  knowledge-base  output  of  a  natural 
language  text  and  a  retrieval  and  manipulation  system  aimed  at  casual  users. 
The  knowledge-base  will  be  built  from  documents  combining  text  and  graphics 
(encyclopedia  or  technical  type)  and  will  be  based  on  PROLOG.  The  analysis 
of  texts  will  be  based  on  recent  results  in  theoretical  linguistics 
(discourse  representation  theory  and  function a  1  grammars).  The  knowledge 
representation  wi 11  a  1  so  be  based  on  recent  results  in  forma 1  semantics  and 
on  logical  theory  of  data  bases.  To  support  dialogue,  the  system  will  select 
appropriate  presentation  of  output,  text  or  graphics,  and  identify  re  1  evant 
information  for  output.  The  system  interface  will  feature  a  symbiotic 
interplay of graphics  and  natural  language. 
First  results  have  been  obtained  in  specifying  and  implementing  grammatical 
theories  and  parsers  for  the  different  1  anguages:  Un ifi  cation  Categori ca 1 
Grammar  (UCG)  for  English  and  French,  and  Lexical  Functional  Grammar  (LFG) 
for  German.  All  the  parsers  for  text  and  dialogue  deliver  a  common  semantic 
representation  based  on  Discourse  Representation  Structures  (DRS).  On  the 
graphics  side  the  PROLOG/GKS  binding  has  been  completed.  A detailed  scenario 
for  the  prototype  and  the  demonstrator  system  has  been  decided  on.  A first 
implementation  of  the  knowledge-base  using  network  (KL-ONE)  has  been 
developed. 
A prototype  and  demonstrator  of  advanced  linguistic  and  AI  techniques  will  be 
built  so  as  to  show  the  relevance  of  the  research  to  existing  business 
practice.  As  it stands,  the  project  is working  towards  a  system  for  computer-
aided  decision  making  in  the  field of logistics. 
Contact  Point 
Mr.  Michel  BriTman 
CGE.  LAB  DE  MARCOUSSIS 
route  de  Nozay 
F - 91460  MARCOUSSIS 
Partkipants 
CGE.  LAB  DE  MARCOUSSIS 
BULL  S.A. 
TRIUMPH-ADLER  A.G. 
UNIVERSITY  OF  EDINBURGH 
UNIVERSITY  OF  STUTTGART 
FRAUNHOFER  INSTITUT 
Start Date:  01-JAN-85 
Tel:  +33/1-644491000 
Tlx:  692415  F 
Tfa:  +33/1-644490694 
Country 
F 
F 
D 
UK 
D 
D 
Duration: 
Role 
M 
p 
p 
p 
p 
p 
60  months -19-
PARALLEL  ARCHITECTURES  AND  LANGUAGES  FOR  AlP  -
A VLSI  DIRECTED  APPROACH 
Project  Number  :  415 
The  project  aims  to  investigate  the  different  non  von-Neuman  architectures 
and  implement  some  of  them.  The  prime  objective  is  to  reduce  the  execution 
times  required  by  AI  applications  by  a  substantial  factor.  Concurrency  will 
be  achieved  through  a  large  number  of  identical  processing  elements 
implemented  in  VLSI.  Ideally,  a  concurrent  machine  should  support  all  three 
programming  styles  (object-oriented,  functional  and  logic)  which  will  allow 
the  full  exploitation  of  concurrency,  but  the  principles  upon  which  such  a 
machine  could  be  based  are  not  yet  fully  understood.  All  three  styles  will 
be  explored  through  studies  into  machines  which  support  each  programming 
style  separately,  and  through  common  working  groups  which  will  explore 
several  areas  of general  relevance. 
The  project is divided  into a series of subprojects. 
In  subproject  A,  the  relation  between  an  object-oriented  style  with  active 
and  passive  objects  and  a  highly  parallel  architecture  is  investigated  and 
developed.  The  parallel  architecture  will  contain  up  to  typically  1024  PCM 
modules  (Processor/Communication  Modules).  Three  applications;  a  natural 
language  translator,  a  knowledge-based  system  and  a  multi-level  VLSI 
simulator will  be  implemented  on  the  machine. 
In  subproject  B,  the  relation  between  a  functional  style  and  a  highly 
paralleled  architecture  is  investigated.  Here  the  approach  is  how  a 
paralleled  reduction  machine  can  be  supported  by  maybe  upto  10,000  PCM 
modules. 
In  subproject  C,  the  relation  between  a  logic  programming  style  and  a  highly 
parallel  architecture  is  studied.  The  approach  here  is  how  a  parallel 
inference machine  can  be  supported  by  PCM  modules. 
The  relation  between  a mixed  logic  and  functional  style  and  a  highly  parallel 
architecture  is  studied  in  subproject  D.  Here,  the  algorithmic  parts  of  an 
application  will  be  handled  within  the  functional  part,  while  the 
nondeterministic  (inferential)  parts  are  treated within  the  logical  subset  of 
the  language.  This  improves  the  efficiency.  Of  course,  an  important  point 
here  is  the  relation  between  the  semantics  of  functional  and  logic  styles. 
The  question  here,  is again  how  this style can  be  supported  by  PCM  modules. 
In  subproject  E,  the  relation  between  functional  programming  and  data  flow  is 
investigated.  The  approach  is  how  the  data  flow  machine  could  be  structured 
of  some  100  PCM  modules  and  could  be  supported  by  a  high  1  evel  applicable 
1  anguage. 
Finally,  subproject  F  addresses  the  three  main  styles  of  new  generation 
programming:  functional  programming,  parallel  programming  and  logic -20-
programming.  The  long-range  objective  is  to  arrive  at  a  VLSI  implementation 
of  a  highly  parallel  inference  machine.  On  the  way  to  that  objective  the 
connection  method  will  be  used. 
All  subprojects  are  based  on  messages  passed  between  identical  units,  called 
PCMs,  consisting  of  communication  hardware,  processing  hardware  and  local 
memory.  In  addition  to  the  subprojects,  an  application  study  group  will  be 
formed  to  select  applications  with  which  the  various  styles  may  be  evaluated 
and  their suitability for  various  fields of application  established. 
A first  version  of  the  compiler  POOL-T  (Parallel  Object  Oriented  Language  -
Transputer)  has  been  deve 1  oped  on  a  sequent i a  1  system.  Licence  agreements 
have  been  offered  to  a  number  of  research  institutes and  in  the  project,  this 
is  used  to  estimate  performance  aspects  of  the  system.  A fi na 1  version 
"DOOM"  (Distributed  Object  Oriented  Machine)  has  been  specified  and 
developed. 
SILKE  (Simple  Logic  Specification)  is  being  used  to  compare  POOL-T  with  other 
solutions,  and  determine  how  to  exploit  parallelism at  the  application  level. 
Execution  model  and  hardware  design  for  logic  programme  execution  are  in 
progress.  The  integration  of  functional  and  logic  programming  is 
progressing.  (Different  execution  mechanisms  have  been  evaluated)  The 
language  FP2  (Functional  Parallel  Programming)  has  been  designed,  a micro  FP2 
prototype  is running  and  being  used  by  some  partners,  for  example  AEG  used  it 
for  SILKE  specifications.  Implemented  theorem  provers  are  being  actively 
used  to debug  various  designs. 
The  result  of  this  project  will  provide  computer  architectures  on  a  chip 
(processor,  communication,  memory)  and  highly  parallel  computer  architectures 
by  1989.  A machine  for  the  efficient execution  of  Logic  Programming  will  be 
available  by  end  1987.  This  project  has  the  potential  to  provide  a  European 
standardisation  for  a  generic  architecture  for  logic,  functional  and  object-
oriented  language. 
Contact  Point 
Dr.  E.  Odijk 
NED.PHILIPS  BEDRIJVEN  B.V. 
Natuurk.Laborat.Bui7ding  WB  3 
P.O.  BOX  80.000 
NL  - 56000  EINDHOVEN 
Participants 
NED.PHILIPS  BEDRIJVEN  B.V. 
AEG  AG 
CSELT  S.P.A. 
ESIEE 
NIXDORF  COMPUTER  A.G. 
TECHNISCHE  UNIVERSITAT  BERLIN 
Tel:  +31/40-742644 
T7x:  35000 
Tfa:  +31/40-743783 
Country  Role 
NL  M 
D  p 
I  p 
F  p 
D  p 
D  p TECHN.UNIV.MUNCHEN 
STOLLMANN  GMBH 
LIFIA 
GENERAL  ELECTRIC  COMPANY 
CWI-CEN.V.WISKUNDE&INFORMATICA 
BULL  S.A. 
Start Date:  01-NOV-84 
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D 
F 
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NL 
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Duration: 
p 
p 
p 
p 
p 
p 
60  months -22-
IMAGE  AND  MOVEMENT  UNDERSTANDING 
Project  Number  :  419 
The  proposed  research  is directed  to  understanding  the  computational  bases  of 
vision  and  movement,  with  particular  reference  to  scene  understanding  and 
cursive  script  understanding.  In  scene  understanding  (based  on  stereo  pairs 
or  multiple  views  of  pictorial  images  as  input  to  the  system)  the  project  is 
focused  on  the  interface  between  the  "early  stages"  of  computation,  which 
provide  a  rich  but  ambiguous  description  in  terms  of  low-level  features,  and 
the  "knowledge-based"  processing  which  generates  descriptions  of  3-D 
organisation  of  the  visual  world  compatible  with  the  properties  of  the 
physical  world.  Cognitive  modeling  techniques  based  on  a  functional 
description  of  objects  and  perceptual  rules  will  be  studied.  The  ultimate 
goa 1  is  to  merge  the  data-driven  and  the  knowledge  driven 
recognition  approaches. 
With  regard  to  cursive  script,  basic  know 1  edge  st  i 11  needs  to  be  acquired 
about  the  mapping  from  linguistic material  to  hand  trajectories;  the  goal  of 
the  project  is  to  understand  the  writing  process  more  than  recognize  it. 
Techniques  to  code  cursive  script  signals  into  symbolic  descriptions  will  be 
studied. 
After  30  months  of work,  the  following  results  have  been  obtained: 
Development  of  basic  libraries  of  computational  modules  that  perf~~m 
early  processing  of  image  data  (including  stereo  and  motion  algorithms) 
and  cursive  script data  (cursive  script  is  the  topic  of  attention  of the 
project as  regards  "movement"). 
Development  of  a  portable  interactive  software  environment  called  VIS 
where  it  is  possible  to  generate  and  interrogate  multiple  regional 
representations  of  images  or  image  sequences  (iconic  representations, 
regional  representations,  contour  representations). 
Development  of  cognitive  driven  modules  that  interface  with  low-level 
representations of  images: 
Using  basic  perceptual  rules  for  dealing  with  occlusions  of 
surfaces  in  low  level  representations; 
Using  semantic  representations  of  objects  for  interpreting 
perceptual  representations  and  describing  scenes. 
Development  of  the  firmware  necessary  for  the  real-time  acquisition  of 
sequences  of stereo pair of  images  on  the  VDS  Eidobrain  workstation. 
The  results  of  the  project  wi 11  serve  the  R&D  community,  both  academic  and 
industrial,  as  conceptual/computational  support  when  developing  specific 
applications  of  image  or  movement  analysis.  Moreover  the  VIS  system 
incorporating  well  engineered  implementations  of  advanced  algorithms  can  be -23-
the  basis  for  a marketable  product. 
Contact  Point 
Prof.  Pietro  Morasso 
UNIVERSITY  OF  GENOA 
Dip.Infor.Sistematica e Te1em. 
Via  A77'0pera  Pia  11A 
I  - 16145  GENOA 
Participants 
UNIVERSITY  OF  GENOA 
CAPTEC-COMPUTER  APPL.TECHNICS 
VIDEO  DISPLAY  SYSTEMS  SRL. 
KATHOLIEKE  UNIV.NIJMEGEN 
TRINITY  COLLEGE  DUBLIN 
Start  Date:  01-JAN-85 
Tel:  +39/10-303651 
Tlx:  271114  UNIVGE  I 
Tfa: 
Country  Role 
I  M 
IRL  p 
I  p 
NL  p 
IRL  p 
Duration:  60  months -24-
MESSAGE  PASSING  ARCHITECTURES  AND  DESCRIPTION  SYSTEMS 
Project  Number  :  440 
The  project  will  bu i 1  d  three  1  eve 1  s  of  too 1  s  for  the  deve 1  opment  of  Expert 
systems  : 
Message  passing  languages. 
Description  languages  for  knowledge  representation. 
Reasoning  and  strategy programming. 
The  project  will  develop  techniques  for  implementing  message  passing 
languages  that  will  exploit  new  highly  parallel  architectures.  The  techniques 
will  cover  issues  of  run-time  support  1  ike  allocation,  migration,  garbage-
collection  and  persistency  of  actors.  A description  system  will  be  developed 
to  support  the  basic  mechanisms  of  knowledge  representation  :  conceptual 
hierarchies,  inheritance,  attributions.  To  perform  reasoning  on  the 
description  system,  rather  than  providing  a  fixed  strategy,  primitives  and 
constructs  wi 11  be  deve 1  oped  that  will  all  ow  the  programming  of  deductive 
strategies  tailored  to  specific  applications.  Strategy  execution  will  be 
performed  concurrently  by  a  large  number  of  actors  each  exploring  a  small 
portion  of the  knowledge-base. 
At  the  end  of  the  project,  there  wi 11  be  a  so 1  i d  imp 1  ementat ion  of  message 
passing,  techniques  for  exploiting  specialised  concurrent  hardware  to 
implement  actors  efficiently,  a  package  of  knowledge  representation 
primitives,  and  a  description  system  and  related  interaction  tools,  with 
applications  ranging  across  the  KBS  and  MMI  spheres. 
Up  to  now  the  main  results  of the  project  are  two  description  systems,  OMEGA 
and  KRS  developed  respectively  by  DELPHI  and  VUB,  which  are  considered  as 
leaders  in  the  state of the  art. 
OMEGA  is  a  description  oriented  knowledge  representation  which  allows 
reasoning  and  includes  viewpoints  mechanism.  Graphical  tools  provide  an 
efficient environment  to  support  the  knowledge  engineering  activity. 
KRS  is  a  concept  system  which  allows  reasoning  and  includes  inheritance 
mechanisms  and  a  consistency  maintenance  system.  A  graphical  user 
interface  is  under  deve 1  opment.  Para 11 e  1  ism  in  Knowledge  Representation 
is currently under  study. 
Prototypes  of  both  systems  have  been  implemented  and  are  the  first steps  to  a 
future  industrialisation.  Experimentation  in  workable  environment  would  be 
des i rab 1  e  and  a  next  step  is  to  port  OMEGA  onto  PCTE,  making  it  wide 1  y 
available to the  European  Community. Contact  Point 
Mr.  G.  Attardi 
DELPHI 
Via  della  Vetraia  11 
I  - 55049  VIAREGGIO 
Participants 
DELPHI 
CGE.  LAB  DE  MARCOUSSIS 
VRIJE  UNIVERSITEIT  BRUSSEL 
Start Date:  01-NOV-84 
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Tel:  +39/584-395161 
Tlx:  623558  DELPHI  I 
Tfa: 
Country  Role 
I  M 
F  p 
8  p 
Duration:  60  months -26-
COMMUNICATION  FAILURE  IN  DIALOGUE  : 
TECHNIQUES  FOR  DETECTION  AND  REPAIR 
Project  Number  :  527 
The  aim  of  this  project  is  the  development  of  a  robust  and  portable  natural-
language  interface to  a relational  database  system. 
The  initial  stages  of  the  project  involve  the  study  of  human  dialogues  in  a 
simulated  database-query  environment,  including  recovery  from  various  types 
of communication  failure.  From  an  analysis  of these  dialogues  a  formal  model 
of  the  dialogue  process  will  be  developed.  The  formal  model  will  serve  as  a 
basis  for  a  computer  implementation  of  an  English  and  Italian  natural-
language  front-end  to  a  student  record  database.  An  important  element  of  the 
implementation  will  be  the  use  of  non-verbal  systems  (e.g.  graphics, 
pointing,  icons)  in  roles  analogous  to  the  non-verbal  components  of  human 
dialogues.  The  robust  dialogue  component  of  the  project  has  potential 
applications  outside  the  database  domain.  Elements  of  it can  be  used  in  the 
development  of  a  front-end  expert  systems,  or  for  information  retrieval  in  an 
office environment. 
A  review  of  the  various  approaches  to  human-computer  dialogue  has  been 
completed;  particular  care  was  taken  to  exploit  possibilities  of 
multidisciplinary  cooperation.  A system  for  the  classification  of  dialogue 
was  deve 1  oped,  and  too 1  s  were  defined;  some  of  these  were  imp 1  emented.  A 
series of  experiments  was  carried  out  to  evaluate  the  proposed  approach.  The 
deve 1  opment  of  a  hardware  and  software  configuration  for  the  co 11 ect  ion  of 
dialogue  data  is complete. 
The  construction  of  a  formal  model  of  dialogue  and  communication  breakdown 
has  potential  applications  to  more  user-friendly  natural  language  interfaces 
for  systems  of  various  kinds.  The  integration  of  non-verbal  information, 
such  as  gestures,  in  this  model,  could  form  the  basis  of  very  intelligent 
interfaces,  although  this  is  a  longer-term  prospect.  By  February  1989, 
fault-tolerant  natural  language  interface  to  a  database  workstation  will  be 
demonstrated. 
Contact  Point 
Or.  Ronan  Rei77y 
EDUCATIONAL  RESEARCH  CENTRE 
St.  Patrick's Co77ege 
Drumcondra 
IRL  - DUBLIN  9 
Participants 
EDUCATIONAL  RESEARCH  CENTRE 
ITT  INDUSTRIES  LTD 
UNIVERSITY  OF  LEEDS 
Te7:  +353/1-373789 
T7x: 
Tfa: 
Country 
IRL 
UK 
UK 
Role 
M 
p 
p UNIVERSITA  DI  PISA 
MEMORY  COMPUTER  PLC 
LINGUISTICS  INST.OF  IRELAND 
Start  Date:  01-FEB-85 
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48  months -28-
ADVANCED  KNOWLEDGE-BASED  MANAGEMENT  SYSTEM  (EPSILON) 
Project  Number  :  530 
The  objective  of  this  project  is  to  build  an  environment  for  the  development 
and  use  of  knowledge-based  management  systems  (KBMS).  The  system  is  based  on 
standard  technologies  :  relational  data  base  and  Prolog.  It  is  portable  and 
extensible  and  will  be  available  on  a  wide  range  of  mini  computers  and 
workstations. 
In  order  to  achieve  these  objectives  the  project  has  set  three  technical 
goals  : 
Integration of  Logic  Programming  and  Data  Base  technologies. 
Linguistics extensions  and  analysis  and  verification tools. 
A user  interface for  non-expert  users. 
The  project  has  made  progress  in  the  following  four  areas 
The  prototypal  integration of the  general  system. 
The  development  of a  kernel  inference  engine  that  allows  the  construction 
of different inference  machines  by  specifying  the  control  structure. 
The  graphical  user  interface using  window-techniques. 
Connection  of  distributed  data  and  knowledge-bases  through  local  area 
networks. 
The  project  has  developed  the  notion  of  theories,  and  the  object-oriented 
concept  of  links  between  theories.  This  could  prove  to  be  a  very  flexible  and 
powerful  approach  to  the  development  of  knowledge-based  systems,  especially 
in  a Prolog  environment. 
A first  prototype  wi 11  be  ava i 1  ab 1  e  by  the  end  of  1987  and  the  fi na 1  system 
at the  end  of the  project  (1989). 
Contact  Point 
Dr.  M.  Modesti 
SYSTEMS  AND  MANAGEMENT  SPA 
Dept.R.  &  D.7aboratories 
Vico7o  S.Pierino  4 
I  - 56100  PISA 
Participants 
SYSTEMS  AND  MANAGEMENT  SPA 
BENSE  KG 
Tel:  +39/50-598084 
T7x:  224064  SEM  TO  I 
Tfa: 
Country 
I 
D 
Role 
M 
p UNIVERSITAT  DORTMUND 
UNIVERSITA  DI  PISA 
UNIVERSITE  C.BERNARD  DE  LYON 
CRISS 
Start  Date:  01-NOV-84 
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60  months -30-
REAL  TIME  GENERATION  AND  DISPLAY  OF  THE  2.5D  SKETCH  FOR  MOVING 
SCENES  (GENEDIS) 
Project  Number  :  532 
The  project  will  develop  and  implement  a demonstrator  prototype  of  an  imaging 
system  which  is  capable  of  producing  a  form  of  2.5  D sketch  directly.  This 
sketch  in  which  image  intensity will  be  related  to  range,  will  be  in  one-to-
one  pixel  correspondence  with  an  illumination  intensity  representation 
generated  simultaneously.  Statistical  operations  performed  on  successive 
range  estimates  should  permit  a  marked  improvement  over  the  single  measure 
resolution. 
At  the  conclusion  of  the  project  conception  phase,  it  was  decided  that  the 
system  should  be  composed  of four  parts: 
Two  cameras  arranged  "in  correspondence"  delivering  two  images  of  the 
same  scene. 
Two  feature  extractors  for  extraction  of  relevant  features  in  both 
images. 
An  edge-based  stereopsis  approach  was  chosen: 
One  correlator  which  detects  the  corresponding  features  in  both  images 
and  computes  the  range  of  the  imaged  point  in  the  viewfield  from  their 
disparity. 
One  i nterpo  1  a  tor  which  interpolates  range  from  the  ranges  de 1  i vered  by 
the  correlator,  allowing  determination  of  the  range  of  all  the  points  in 
the  viewfield. 
A prototype  of  a  low  price  system  to  deliver  range  images  for  industrial 
scenes  is  under  development.  The  expected  performances  are  2mm  error  at  1 
meter  for  a  512  x  512  pixels  images  for  a  system  working  at  a  video  rate  and 
1. 3  mm  of  1  atera  1  reso 1  uti on.  At  the  moment,  no  similar  1  ow  price  system 
exists  on  the  market.  Further  developments  to  upgrade  the  system  for  image 
processing  will  be  necessary  prior to  the  industrialisation  of a  complete  low 
price  system. 
Contact  Point 
Dr.  R.J.  Fryer 
UNIVERSITY  OF  STRATHCLYDE 
Dept.  Computer  Science 
Richmond  Street 26 
GLASGOW  Gl  JXH 
UK 
Tel:  +44/41-5524400  ext.3387 
Tlx:  77412  UNSLIB  G 
Tfa: Participants 
UNIVERSITY  OF  STRATHCLYDE 
BARR  &  STROUD  LTD. 
ZELTRON  SPA 
ING.  C.  OLIVETTI  &  C.,  SPA 
Start  Date:  01-FEB-85 
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UK  M 
UK  p 
I  p 
I  p 
Duration:  36  months -32-
KNOWLEDGE-BASED  ASSISTANT  FOR  ELECTROMYOGRAPHY 
Project  Number  :  599 
The  aim  of  the  project  is  to  develop  a  knowledge-based  assistant  to  support 
physicians  in  all  stages  of  an  electromyographic  (EMG)  examination  of 
patients  with  neurological  disease.  Phase  II  of  the  project  will  continue 
the  process  of  development  by  prototypi ng  but  with  a  number  of  changes  of 
emphasis  : 
There  wi 11  be  a  much  stronger  emphasis  on  a  number  of  crit  i ca 1  user 
acceptance  issues,  including  those  identified  in  the  mid  term  review  of 
P599,  particularly  adapting  the  system  to  national  and  individual 
laboratory  practice(s).  End  users  will  be  actively  involved  in  the 
definition of requirements  and  in  the  evaluation  of the  final  prototype. 
Much  more  effort will  be  needed  to  develop  the  KBs  to  a  fully  functional 
state.  This  work  will  involve  formalising  empiric  and  causal  medical 
knowledge  into  a  form  that  is  machine  accessible  and  forms  the  basis  for 
the  inference methods  in  the  system. 
Any  Medical  Expert  System  must  in  the  first  place  be  seen  by  the  expert 
user  to  be  transparent,  not  a  black  box.  Facilities  such  as  explanation 
facilities,  and  access  to  the  system  (KB's)  are  critical  to  user 
acceptance. 
The  project  has  achieved  good  results  on  many  of the  facets  which  go  into  the 
design  of  a  knowledge-based  expert  system,  eg.,  user  interface,  distribution 
of  knowledge-bases,  and  issues  related  to  the  acceptance  of expert  systems  in 
medical  applications. 
The  first  phase  resulted  in  the  construction  of  a  prototype  EMG  expert 
system.  The  system  not  only  supports  the  examiner  in  the  analysis  of  EMG 
signals  (diagnosis),  but  advises  as  to  what  test  procedures  be  performed, 
includes  a report generator,  and  contains  a data  base  of case  studies. 
Whereas  previous  expert  systems  for  diagnostic  purposes  were  based  on  causal 
or  probabilistic  models,  this  project  adapted  a  very  new  approach,  an 
integration  of  both  ideas  into  a  causal-probabilistic  network  model.  The 
causal-probabilistic  network  model  serves  as  a  unified  approach  to  planning, 
diagnosing,  explanation  and  reporting.  It  is  therefore  very  well  suited  to 
medical  expert  systems. 
This  first  prototype  served  as  a  testbed  and  had  limited  functional 
capabilities.  For  example,  data  (EMG  curves)  was  entered  only  manually  - in 
the  meantime,  a  serial  interface connects  the  measurement  unit  and  the  expert 
system.  Other  ongoing  work  is  directed  to  the  improvement  of  the  user 
interface  (graphical  anatomic  guidance),  a browsing  facility,  and  maintenance 
of  the  knowledge-bases.  These  improvements  are  geared  towards  the  final 
prototype  for  this project. -33-
What  exactly  these  intermediate  states  should  be,  and  whether  they  should 
model  physical  reality,  or  whether  they  should  merely  be  a  convenient 
abstraction  has  been  the  subject  of  considerable  attention  in  phase  I. 
Significantly  more  medical  expertise  across  a  broad  range  of  opinions,  will 
be  required  to  resolve  these  questions.  It is desirable  to  have  a  system  that 
is  steerable  and  modifiable.  The  knowledge  in  the  system  therefore  has  been 
separated  into  : 
Static domain  knowledge. 
Problem  solving principles. 
Empiric  "how  to do  it"  knowledge. 
KEE  is  an  excellent  development  tool  for  i nit  i a  1  prototypi ng.  It  is  however 
1 ikely  that  for  much  of  the  coding,  the  project  will  move  away  from  KEE  to 
Lisp  or  an  imperative  language,  in  order  to  speed  up  the  iterative  design-
test software development  process. 
An  integrated  EMG  knowledge-based  assistant  is  expected  to  be  camp 1  eted  by 
January  1989,  and  would  broaden  the  scope  of  use  of  electrophysiological 
techniques. 
Contact  Point 
Hr.  Jorgen  Vah7strup 
CRI-COHPUTER  RESOURCES  INTL. 
Vesterbrogade  1A 
OK  - 1620  COPENHAGEN  V 
Participants 
CRI-COHPUTER  RESOURCES  INTL. 
JUDEX  DATASYSTEHER  APS 
NOROJYOSK  UDVIKLINGS  CENTER 
NAT.HOSP.FOR  NERVOUS  DISEASES 
LOGICA  UK  LIMITED 
Start  Date:  01-0EC-84 
Te7:  +45/1-321166 
T7x:  16066  CRI 
Tfa:  +45/1-139215 
Country  Role 
OK  H 
OK  p 
OK  p 
UK  p 
UK  p 
Duration:  50  months -34-
DEFINITION  AND  DESIGN  OF  AN  OPEN  DEFENDABLE  DISTRIBUTED 
COMPUTER  SYSTEM  ARCHITECTURE  (DELTA  4) 
Project  Number  :  1226(818) 
The  objectives  of  the  project  are  to  formulate,  develop  and  demonstrate  an 
open  system,  fault  tolerant,  distributed  computer  connection  architecture, 
conforming  to  the  OSI  model.  The  architecture  will  be  capable  of  being 
configured  to  support  a  range  of  performance  and  dependability  and  to  manage 
distributed  proc~ssing.  It also  offers transparent  fault  tolerant  and  network 
management  to  the  user.  These  features,  plus  the  ability  to  connect 
heterogeneous  computer  systems  into  one  architecture,  will  be  directly 
applicable  to  the  Computer  Integrated  Manufacturing  and  Office  Systems  areas. 
Emphasis  will  be  placed  particularly on  new  communication  techniques  (optical 
and  electrical)  and  concepts.  Finally  a  key  feature  of  the  project  will  be  a 
series of  progressive  demonstration  prototypes,  which  will  form  the  basis  for 
rapid  commercial  exploitation of  the  results. 
The  initial  phase  (first  year)  concentrated  on  the  3  main  topics  needed  to 
build  an  open  dependable  distributed system. 
Specification  and  implementation  of  a  multicast  communication  system  on 
a  LAN.  A prototype  of the  MCS  has  been  demonstrated. 
Specification  of  a  high-performance  and  cost  effective  "network  station" 
to  support  the  DELTA-4  system  architecture.  Specifications  have  been 
produced  and  2 demonstrators  have  been  developed: 
A RT  unix  prototype. 
A RSR  (Remote  Service  Request)  prototype. 
Delta-4  network  management  to  guide  the  overall  work  on  dependability.  A 
first  level  of  specification  has  been  achieved,  but  this  work  will 
continue  during  the  whole  project. 
These  developments  are  continued  in  the  main  phase.  Additional  work  concerns: 
The  design  and  deve 1  opment  of  an  App 1  i cation  Support  Environment,  to 
support  dependability  via  replication of tasks  over  the  network. 
The  validation  of  protocols  through  the  use  of  the  ESTELLE  formal 
description  technique  (ref P410). 
The  study  of pilot sites,  to  be  used  in  a possible  next  phase. 
These  results provide  the  project with: 
A network  which  supports  advanced  protocols. -35-
A node  architecture. 
The  global  framework  to  integrate  dependability  into  a  distributee 
system. 
The  project will  deliver  interconnection  equipments  for  heterogeneous  system5 
which  is  particularly  relevant  for  distributed  application  in  Computer 
Integrated Manufacturing  and  Office  Systems. 
Contact  Point 
Mr.  P Martin 
BULL  SA 
Direction Technique  Te1:  +33/76098055 
R.de  Provence  1-208  T1x:  980648 
F - 38342  ECHIROLLES  CEDEX  Tfa: 
Participants  Country  Role 
BULL  SA  F  M 
CNR-1£1  I  p 
IN ESC  p  p 
LAAS  F  p 
MARl  SOFTWARE  SERVICES  UK  p 
UNIVERSITA  DI  BOLOGNA  I  p 
TELETTRA  S.P.A  I  p 
LGI  F  p 
JEUMONT  SCHNEIDER  F  p 
GMD  D  p 
FERRANTI  ELECTRONICS  LTD  UK  p 
Start  Date:  01-MAR-86  Duration:  36  months -36-
DESIGN,  EXPERIMENTATION  OF  A KBS  ARCHITECTURE  AND  TOOL  KIT  FOR 
REAL-TIME  PROCESS  CONTROL  APPLICATIONS 
Project  Number  :  1220(820) 
The  project  aims  at  the  design  and  implementation  of  a  KBS  building  tool  kit 
for  a  class  of  applications  in  the  area  of  process  control/supervision;  the 
tool  kit  comprises  a  general  system  architecture,  a  set  of  special-purpose 
building  modules,  a  set of  support  tools  for  the  construction  and  testing  of 
the  knowledge-base,  aids  to  construction  of  interfaces  to  traditional 
software  packages  and  sensors,  a  KBS  analysis  and  design  methodology. 
The  kernel  toolkit and  the  three demonstrator  projects  have  been  specified. 
The  application  domains  for  the  three  demonstrators  have  been  analysed  and 
implementation  started.  The  representation  languages  to  be  used  in  the 
toolkit  have  been  specified:  the  toolkit  will  contain  a  facility  for 
qualitative  simulation,  a  rule-based  component  based  on  fuzzy  logic,  a 
production  rule  system  and  two  very  high-level  languages  (event  graphs  and 
recursive  transition  networks).  Implementation  of  the  tools  has  started  and 
is  proceeding  concurrently  with  their  preliminary  validation  on  the  three 
demonstrators.  Most  of them  have  been  applied  in  this  way  recently. 
The  project  is  viewed  as  a  way  of  developing  and  reviewing  a  technology,  in 
terms  of  methodology  and  tools.  A continuous  fa  11-out  to  similar  projects 
developed  at  the  participating  institutions  is expected:  this will  take  place 
throughout  the  duration  of the  project,  starting from  January  1987. 
The  toolkit,  which  will  be  ready  in  March  1990  will  be  used  in  the  commercial 
development  of  process  control  applications  and  it will  be  incorporated  in 
commercially  available  expert  system  shells.  The  demonstrators,  which  will  be 
ready  by  September  1988,  will  be  used  by  the  partners.  They  are  : 
A system  for  control  of a thermal  power  plant. 
A support  system  for  operators  in  the  control  room  of  a  geostationary 
satellite for  telecommunications. 
A system  for  the  control  of a cement  manufacturing  plant. 
Contact  Po;nt 
Mr.  Alberto Stefanini 
CISE 
Systems  &  Soft.Design  Dept. 
P.O.Box  12081 
I  - 20134  MILANO 
Tel:  +39/2-21672482 
Tlx:  311643  CISE  I 
Tfa: Participants 
CIS£ 
AEROSPATIALE 
FRAMENTEC 
HERIOT  WATT  UNIVERSITY 
NEA-LINDBERG  A!S 
CAP  SOGETI  INNOVATION 
ANSALDO  IMPlANT! 
Start  Date:  01-MAR-86 
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48  months -38-
GRAPHICS  AND  KNOWLEDGE-BASED  DIALOGUE  FOR  DYNAMIC  SYSTEMS 
(GRADIENT) 
Project  Number  :  857 
This  project  will  develop  improved  user/system  interfaces  for  dynamic  large-
scale  industrial  control  systems,  by  the  design  of  intelligent  graphics  and 
knowledge-based  dialogue  systems.  Three  co-operating  knowledge  processing 
expert  systems  will  be  built,  that  will  give  the  operator  of  a  supervision 
and  contro  1  (  S&C)  system  i nte  11 i gent  support  in  diagnosing  and  recovering 
from  faults,  and  will  provide  an  intelligent  graphic  interface.  A further 
aim  of  the  project  is  to  assemble  different  KBS  Demonstrators  for  use  in 
"hard-tech"  industrial  environments  and  to  identify  appropriate  metrication 
aspects  and  methods.  The  project will  develop  expertise  by  building  a  set of 
dialogue,  design  and  specification  tools  for  use  in  solving  problems 
identified during  a survey  of  users  of  S&C  systems.  These  tools  will  then  be 
used  and  tested  throughout  the  project,  to  build  these  systems.  The  project 
attempts  to  identify metrics  which  are  of  significance,  and  methods  for  their 
assessment. 
A survey  of dialogue  systems  has  been  completed.  A report  on  picture element 
standards  and  graphic  editors  has  been  completed  and  used  to  design  a  new 
graphic  editor,  currently being  implemented,  with  novel  characteristics,  such 
as  dynamic  binding  of  colour  pictures  to  process  variables.  A pioneering 
study  specifying  the  criteria  and  methods  by  which  expert  systems  car  · ~ 
evaluated  has  been  completed.  A preliminary  version  of  an  expert  system  that 
monitors  a  data  communication  network  has  been  demonstrated.  A pre-prototype 
of  an  integrated  system  for  operators  of  a  conventional  power  plant  has  been 
implemented  in  KEE.  The  prototype  includes  mock-ups  of  all  the  modules  that 
will  be  present  in  the  final  system. 
A  collection  of  decision  support  systems  for  materials  and  treatment 
selection  in  the  field  of  corrosion  will  be  available  by  October  1988.  The 
study  on  metrication  of  expert  systems  is predicted  to  have  a major  impact  on 
their  industrial  application.  Tools  for  the  construction  of  interfaces  to 
operators  of  large  industrial  systems,  with  particular  attention  to  the 
iconic  and  dialogue  aspects  will  be  available  by  October  1990. 
Contact  Point 
Hr.  Erik Ho71nage1 
COMPUTER  RESOURCES  INTERNATIONAL 
Vesterbrogade  1 A 
DK  - 1620  COPENHAGEN  V 
Participants 
COMPUTER  RESOURCES  INTERNATIONAL 
BROWN,  BOVERI  & CIE. 
UNIVERSITAT  KASSEL 
Tel:  +45/1-131166 
T1x:  16066  CRI  DK 
Tfa: 
Country 
DK 
D 
I 
Role 
M 
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p UNIVERSITY  OF  STRATHCLYDE 
KATOLIEK  UNIVERSITEIT  LEUVEN 
Start  Date:  01-0CT-85 
-39-
UK 
8 
Duration: 
p 
p 
60  months -40-
NON-MONOTOMIC  REASONING  TECHNIQUES  FOR  INDUSTRIAL 
PLANNING  APPLICATIONS 
Project  Number  :  1220(865) 
The  project  aims  to  design  planning  techniques  and  integrate  them  into  the 
prototype  of  a  flexible  tool  package  for  knowledge-based  planning  systems. 
These  techniques  are  to  be  refined  by  developing  demonstration  systems  in 
design  and  manufacturing  app 1  i cations.  The  too 1  package  is  to  be  interfaced 
to  engineering  tools,  such  as  CAD  solid  modeling,  technical  databases,  and 
numerical  calculation packages. 
A definition  document  providing  guidelines  based  on  the  requirements  in  the 
intended  application  fields  has  been  produced.  The  preliminary  design  for  the 
planning  system  can  be  described  as  follows.  The  goals  to  be  pursued  by  the 
planning  system  and  their  interaction  must  be  extracted  from  CAD  and  other 
data.  Each  goal  generates  a  process  plan  corresponding  to  a  form  feature  of 
the  piece  to  be  manufactured.  Inconsistency  among  the  plans  will  be  removed 
by  a constraint propagation  mechanism. 
A preliminary  tool kit  organisation,  centered  around  a  simple  representation 
language,  has  been  designed  and  partially  implemented.  Prototypical  frame  and 
rules  interpreters  have  been  implemented  and  tried  on  simple  problems. 
Knowledge  engineering  work  has  led  to  the  identification  of the  attributes of 
form  features  and  to  the  analysis  of the  task of a  human  process  planner. 
A planning  shell  will  be  ready  by  May  1990.  One  of the  partners will  use  this 
system  as  a  tool  for  the  development  of knowledge-based  turn-key  applications 
and  as  a  basis  for  a  product.  Another  partner  intends  to  use  a  planning 
capability  in  its  existing  products.  The  demonstration  system  for  the 
machining  of mechanical  parts,  which  will  be  ready,  in  a  preliminary  version, 
by  March  1988,  and,  in  a  final  version,  by  May  1990,  will  be  used  internally 
by  one  of  the  contractors.  Another  contractor  intends  to  incorporate  a 
planning  capability in  its existing  products. 
Contact  Point 
Mr.  N.  Iudica 
BATTELLE  INSTITUT 
Technology  Management  Dept. 
Am  Romerhof,  35 
D - 6000  FRANKFURT  AM  MAIN 
Participants 
BATTELLE  INSTITUT 
AERITALIA 
ITALCAD 
Te7:  +49/697-9082275 
T7x:  411966 
Tfa: 
Country 
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ELSAG  SPA 
Start Date:  01-MAY-86 
I 
Duration: 
p 
48  months -42-
INTEGRATED  OPTIC  TECHNOLOGIES  FOR  REAL-TIME  WIDEBAND 
OPTICAL·  SIGNAL  PROCESSING  (COUSTO) 
Project  Number  866 
The  objective  is  to  develop  an  integrated  acousto-optical  device  including 
processing  in  the  0.1-1  GHz  range.  It will  include  various  optical  elements 
as  well  as  the  radiation  source  and  suitable  detectors  for  one-dimensional 
signal.  Applications  for  such  a  device  range  from  super-fast  LAN  connections 
to  (1-D)  correlation  in  radar  processing  systems  (for  dynamic  clutter 
rejection).  The  device  is to  be  rugged  and  compact. 
Various  alternatives  for  the  different  components  were  studied  and  compared 
with  respect  to  the required  performances: 
The  Lithium  Niobate  (LiNb03)  substrate  on  which  the  waveguides  are 
fabricated  were  found  to  be  the  best  option  for  the  acousto-optic 
interaction  zone.  The  most  significant  alternative  material,  Silicon, 
has  been  put  aside  because  of  its  poor  acoustic  properties  in  spite  of 
the  possibility  of  integrating  the  optical  detectors  directly  on  the 
Silicon  substrate.  The  Protonic  Exchange  technique  has  been  selected  to 
build  the  waveguides  on  the  Y-cut  of  LiNb03.  The  two  signals,  the 
received  and  reference  signal,  are  launched  in  opposite  directions  and 
their  correlation  taking  place  in  the  interaction  zone,  results  in  the 
deviation of the  incoming  light produced  by  a  laser source. 
The  Nb2o5  Fresnel  option  has  been  selected  to  build  the  collimating  lens 
(between  the  laser  source  and  the  acousto-optic  interaction  region)  and 
the detector  lenses  (between  the  acousto-optic  interaction  region  and  the 
detector). 
Optical  techniques  constitute  a  new  field  of  investigation  for  the  future. 
The  project  will  develop  in  the  context  of  real-time  signal  processing.  By 
February  1990,  a  first  prototype  of  a  space  integrating  corre  1  a tor  will  be 
built.  Envisaged  applications  range  from  multipart  switching  to  wideband 
signal  detection. 
Contact  Point 
Mr ..  "1.  Varasi 
SELENIA  SPA 
Via  Tiburtina  Km  12,400 
I  - 00131  ROMA 
Participants 
SELENIA  SPA 
GEC  HIRST  RESEARCH  CENTRE 
Tel:  +39/6-43602448 
Tlx:  613690  SELROM  I 
Tfa:  +39/6-4123436 
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p UNIVERSITY  COLLEGE  LONDON-UCL 
Start Date:  01-FEB-86 
-43-
UK 
Duration: 
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48  months -44-
ADAPTING  REAL-TIME  STRATEGIES  FOR  IMAGE  PROCESSING: 
A CASE  FOR  SATELLITE  DATA  (ARTS-IP) 
Project  Number  :  867 
This  focusing  project  consisted  of  a  definition  phase  for  the  development  of 
new  architectures  for  processing  satellite  SAR  (Synthetic  Aperture  Radar) 
images  . 
An  implementation  workplan  was  prepared,  covering  aspects  of  real-time  signal 
processing  both  on-board  and  on-ground,  image  interpretation  through  expert 
systems,  and  the  related hardware  and  software. 
The  design  of  end-to-end  remote  sensing  systems  for  crop  monitoring  and 
maritime  surveillance  were  formulated  in  conceptual  terms.  This  work  included 
an  initial  feasibility  study,  with  landsat  SAR  images  taken  from  different 
orbits.  A  comparative  review  of  several  texture  analysis  algorithms  was 
carried out. 
The  feasibility  study  revealed  the  European  interest  in  this  technical 
domain.  Advances  are  foreseen  in  the  signal  processing  area  through  the  study 
of  new  algorithms  for  the  production  of  custom  high-speed  integrated 
circuits,  and  the  application  of  knowledge-based  techniques  for  automated 
image  interpretation. 
However,  the  definition  phase  has  a  1  so  shown  that  many  basic  techno 1  og i ca 1 
problems  remain  to  be  solved,  and  that  the  project  goals  need  reformulating 
vis-a-vis the  objectives  of  ESPRIT. 
Contact  Point 
Mr.  F.  Marcoz 
SELENIA  SPA 
Via  Tiburtina  Km  12,400 
I  - 00131  ROHA 
Participants 
SELENIA  SPA 
POLITECNICO  DI  MILANO 
ECOLE  SUP.  ING.  ELECTRONIQUE 
HUNTING  TECHNICAL  SERVICES  LTD 
THOMSON  CSFILCR 
POLYTECHNIC  OF  CENTRAL  LONDON 
GENERAL  ELECTRIC  COMPANY 
DORNIER  GMBH 
Start  Date:  01-FEB-86 
Tel:  +39/6-43602130 
T7x:  613690 
Tfa: 
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INTEGRATED  ENVIRONMENT  FOR  RELIABLE  SYSTEMS 
Project  Number  :  874 
This  project  aims  at  providfng  an  environment  which  integrates  a  set  of 
hardware  and  software  mechanisms  and  components  to  facilitate  the 
construction  and  support  the  operation  of  reliable  distributed  application 
systems  based  on  local  area  networks. 
The  intended  architecture  will  provide  a  programming  model  which  integrates 
the  communication  needs  of  distributed  software  with  the  various  mechanisms 
required  for  fault-tolerance. 
The  model  will  allow  the  construction  of  fault  tolerant  systems  based  on  the 
concept  of  active  stand  by  with  Software  redundancy  supported  by  hardware 
redundancy  in  the  network. 
The  project  ended  on  30  November  1986,  having  completed  a  System  Architecture 
specification  and  a demonstration  Task  Specification. 
The  environment  provides  for  a  computational  model  in  which  objects 
communicate  by  means  of  Remote  Operations  Calls.  Objects  are  replicated  at 
different  nodes  of  the  system  for  reasons  of  back-up  in  the  event  of  a  node-
failure. 
Checkpointing  is  invoked  automatically  during  the  Remote  Operations  Calls, 
thus  ensuring  that  a  back-up  object  will  start  executing  from  a  known  state 
in  the  event  of a failure. 
The  results of the  project,  mentioned  above,  are  being  utilised  in  P818. 
Contact  Point 
Mr.  N.  Ghani 
MARl  ADVANCED  MICROELECTRONICS 
22  Jesmond  Road 
NEWCASTLE-UPON-TYNE  NE2  4QP 
UK  - TYNE  &  WEAR 
Participants 
MARl  ADVANCED  MICROELECTRONICS 
JEUMONT  SCHNEIDER 
UNIVERSITA  DI  BOLOGNA 
TELETTRA  S.P.A 
Start Date:  01-DEC-85 
Tel:  +44/632-817861 
T1x:  531038 
Tfa: 
Country  Role 
UK  M 
F  p 
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EXTERNAL  INTERFACE  FOR  PROCESSING  3-D  HOLOGRAPHIC 
AND  X-RAY  IMAGES  FOR  ANALYSIS  AND  CONTROL 
Project  Number  :  898 
The  aim  of the  project  is  the  development  of  an  external  interface  system,  to 
link  physically  generated  3-0  images  to  inspection  and  analysis  procedures. 
While  this  has  to  be  a  general  and  flexible  system,  it  is  used  in  this 
project  for  holographic  interferograms  and  X-ray  radiographs  for  applications 
in  areas  such  as  real  time  testing  and  inspection  and  3-0  measurement.  For 
this  task,  optical  and  electronic  methods  have  to  be  combined  in  order  to 
extract the  relevant  information  from  multiple  3-0  images.  A further  aim  of 
the  project  is  the  automation  of  the  holographic  interferometry  and  the  X-ray 
radioscopy  for  on-line  testing  in  the manufacturing  process. 
The  challenge  of  the  project  is  to  combine  two  Non  Destructive  Testing 
methods:  deformations  of  the  surface  of materials  are  first  detected  by  an 
holographic  method  and  then  interpreted  in  terms  of  stress  and  constraint  on 
the  material,  using  Finite  Element  Methods.  The  stress  and  constraint  are 
then  further  explained  by  X-ray  Image  Processing  that  gives  information  on 
the  inside of the  materials. 
Various  techniques  for  quantitative  Holographic  Interferometry  have  been 
investigated  and  the  phase  stepping  method  as  well  as  a  method  based  on  the 
Fourier  Transform  has  been  selected  for  the  project;  initial  specifications 
of  the  interface  have  been  defined.  Concerning  X-ray  Radiography, 
requirements  of  the  interface  (mainly  due  to  noise}  were  identified.  The 
quality of  the  images  depends  on  the  X-ray  source,  the  geometrical  structure 
of the  inspection  system  and  on  the  detector  and  image  processing  system;  it 
was  therefore  necessary  to  develop  the  controlling  hardware  and  software  to 
automatically  optimise  the  conditions  for  performing  the  testing.  The 
manipulator  and  its  control  have  been  produced  and  the  source  control 
(microfocus  X-ray  control}  is  still  under  development.  Low  level  image 
processing  techniques  adapted  and  common  to  X-ray  images  and  i nterferograms 
are  under  study.  A  common  set  of  objects  (turbine  blades  and  honeycomb 
structures}  have  been  selected  to  test  the  methods  developed  for  holographic 
interferometry  and  X-ray  radioscopy  and  their combination. 
Improving  the  existing  technologies  of  design  and  testing  engineering 
structures  is  a  priority  for  increasing  product  quality.  The  project  will 
develop  along  this  line.  By  March  1988,  a  prototype  combining  optics  and 
electronics  technologies  will  demonstrate  that  a  low  cost  system  for  on-line 
testing with  good  performance  is achievable. Contact  Point 
Dr.Ing.  Werner  Juptner 
BIAS 
Optoelectronics 
Erm7andstrasse  59 
D - 2820  BREMEN  1 
Participants 
BIAS 
GEC  HIRST  RESEARCH  CENTRE 
UNIVERSITAT  DORTMUND 
SCANRAY  A/S 
IRAM 
Start Date:  01-MAR-86 
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T1x:  114212145  BIASLVS 
Tfa: 
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DEPTH  AND  MOTION  ANALYSIS  (DMA) 
Project  Number  :  940 
The  objective  is  to  develop  a  v1s1on  system  integrating  passive  information 
from  stereo  and  optical  flow  (motion)  for  industrial  robotics  and  passable 
navigation,  with  hardware  realization  of  real-time  vision  modules  to  be 
integrated  in  two  demonstration  systems: 
A mobile  vehicle  to  be  able  to  move  in  different  environments,  avoiding 
obstacles  and  making  visual  maps  of the  scene. 
A manipulating  arm  for  industrial  robots  for  object  manipulation  and 
inspections,  and  tool  assembly.  The  project  has  been  organized  in  7 
different  tasks  covering  passive  stereo  vision,  the  computation  of 
optical  flow,  integration  of  stereo  and  flow,  the  computation  and 
representation  of  3-0  shapes  and  motion,  hardware  implementation  for  the 
mobile  vehicle  (demonstration)  and  manipulating  arm  (demonstration). 
All  partners  have  concentrated  on  the  study  and  subsequent  harmonization,  or 
standardization,  of  software  (e.g.  the  "C"  language  for  low-level  processing, 
and  LISP  for  high  level  processing}  and  hardware  tools  (e.g.  tape  formats, 
performance  study  of  TV  cameras,  and  interfaces). 
The  workplan  has  been  refined.  Three  strongly  inter-related  lines  of 
research  have  been  followed:  a  study  of  algorithms  for  (passive)  stereo  and 
motion  analysis,  a  hardware  feasibility  study,  and  a  specification  of  the 
demonstrators  (mobile  vehicle  and  robot  manipulator).  Research  on  stereo 
algorithms  resulted  in  two  approaches  (matching  either  image  regions  or  image 
edges) .  These  a  1  gorithms  were  imp 1  emented  using  a  set  of  three  cameras. 
Research  in  motion  analysis  has  concentrated  on  the  recovery  of 3-0  structure 
from  already  available  feature  correspondence  in  temporal  image  sequences, 
rather than  from  optical  flow. 
The  achievement  of  the  project  objectives  will  represent  a  substantial 
progress  in  image  understanding  and  a  considerable  technological  improvement 
for  factory  automation.  Demonstrations  for  both  the  mobile  vehicle  and  the 
manipulating  arm  planned  by  the  end  of  the  project  (1991),  will  provide 
advanced  solutions  for  most  applications  of  factory  development,  testing  and 
integration of different  algorithms  for  stereovision,  motion  analysis  and  3-0 
object  reconstruction.  This  will  provide  an  essential  contribution  to  basic 
research  in  scene  understanding. 
Contact  Point 
Dr.  Gjorgo  Musso 
ELSAG  SPA 
Vja  Puccjnj  2 
I  - 16154  GENOVA 
Tel:  +39/10-60011 
T1x:  270660  ELSAG  I 
Tfa: Part;c;pants 
ELSAG  SPA 
UNIVERSITY  OF  CAMBRIDGE 
ITMI 
MATRA  E.P. T. 
UNIVERSITY  OF  GENOA 
NOESIS 
LIFIA 
INST.  RECH.  INFORM.  &  AUTON. 
GENERAL  ELECTRIC  COMPANY 
Start  Date:  01-JUN-85 
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HIGH  DENSITIES  MASS  STORAGE  MEMORIES  FOR  KNOWLEDGE 
AND  INFORMATION  STORAGE  (ATOMS) 
Project  Number  :  957 
The  objective  is  to  develop  vertical  and  (reversible)  magneto-optical 
recording  technologies  for  mass  storage  of  data  on  rotating  discs.  Compared 
with  classical  recording  techniques,  these  technologies  promise  much  higher 
storage densities,  as  well  as  improved  access  times,  high  storage  reliability 
and  competitive  storage  costs.  Vertical  recording  technology  will  be 
investigated  and  developed  for  both,  floppy  and  rigid  discs.  These  topics 
include  media  and  substrates,  as  well  as  the  read/write  heads.  Magneto-
optical  recording  requires  optical  read  heads  and  magnetic  write  heads.  In 
addition  to  the  development  of  basic  components  and  technologies,  work  will 
be  carried  out  for  simulations  of  the  mechanical  dynamics,  defining  the 
internal  coding  of  data  including  error  correction  and  detection,  and 
designing  electronic interfaces  to  computing  systems. 
The  technical  objectives  aimed  at  are  in  the  case  of  vertical  recording:  a 
linear  density  of  70,000  fci  and  a  radial  density  of  140  tpi  for  floppy 
discs,  a  linear  density  of  60,000  fci  and  a  radial  density  of  1000  tpi  for 
rigid  discs.  The  magneto-optical  system  should  provide  a  linear  density  of 
20,000  bpi  and  a  radial  density  of  10,000  tpi.  In  terms  of  the  capacities, 
the  objectives  for  5,25  inch  drives  are:  15  to  20  MB  on  a floppy  disc,  150  to 
200  MB  for  vertical  rigid discs,  and  400  to  500  MB  for magneto-optical  discs. 
(Task  I,  Floppy  Disks)  - The  main  problem  is  linked  to  Cr-Co  tribology. 
Nevertheless,  linear  densities  have  been  achieved  as  high  as  120  Kbpi. 
However,  the  head-media  interface  is  a  major  problem,  especially  when 
compared  with  the  emerging  Ba-Fe  technology.  Life  time  is  still  below 
expectation. 
(Task  II,  Rigid  Disks)  - Optimisation  of  composition  came  very  close  to  the 
target.  The  problem  remains  in  increasing  the  linear  density  from  30  Kfci  to 
45  Kfci;  a  new  sublayer  is  under  development.  Glass  substrates  have  shown 
excellent  mechanical  and  structural  characteristics.  3380-like  heads  for 
vertical  recording  have  been  developed. 
(Task  III,  Magneto-optic  Media)  - Magnetic  recording  properties  were  studied 
for  TbGdFe  amorphous  alloys  and  garnets,  and  excellent  results  have  been 
achieved.  This  medium  supports  linear  densities  of  more  than  25  Kfci,  and 
radial  densities  of  more  than  10  Kfci,  with  no  aging  effects;  however  the 
coercive  force  is  st  i 11  too  1  ow.  Tri-1  ayer  a  11 oys  were  deposited  on  both 
plastic  and  glass  substrates.  An  initial  optical  pick-up  system  has  been 
presented. 
(Task  IV,  Simulation}  - Specification  of  the  head  interface  has  been 
completed,  and  software  tools  for  testing  different  coding  schemes  have  been 
developed. -51-
This  project  aims  at  three  major  objectives  which  are  currently  considered 
worldwide  as  strategic  targets:  vertical  magnetic  recording  for  achieving 
extremely  high  storage  densities,  reversible  optical  recording,  and  the 
magneto-optic  technology  to  achieve  extremely  high  surface densities. 
The  first  products  emerging  from  this  project  are  expected  for  the  1  ate 
eighties. 
Contact  Point 
Dr.  J.P.  Tua1 
BULL  S.A.  Tel:  +33/ 1-34627304 
Rue  Jean  Jaures  Tlx:  220898 
F - 78340  LES  CLAYES-SOUS-BOIS  Tfa:  +33/1-34627879 
Participants  Country  Role 
BULL  S.A.  F  M 
BASF  AKTIENGESELLSCHAFT  D  p 
LET!  F  p 
THOMSON  F  p 
SIHULOG  F  p 
GLAVERBEL  S.A.  B  p 
BOGEN  ELECTRONIC  GMBH  D  p 
Start Date:  01-FEB-86  Duration:  36  months -52-
PARALLEL  ASSOCIATIVE  DEVELOPMENT  MACHINE  AS  A 
VEHICLE  FOR  ARTIFICIAL  INTELLIGENCE 
Project  Number  :  967 
Time  critical  applications,  such  as  "real  time"  speech  and  image 
understanding  need  high  performance  computer  systems.  This  project  PADMAVATI, 
is  intended  to  deve 1  op  such  a  computer.  The  machine  architecture  wi 11  be 
based  on  an  array  of  computational  notes,  each  containing  a  high  performance 
multiprocessor,  memory  and  communication  interfaces  (the  first  development 
wi 11  be  based  on  the  TRANSPUTERS.  The  memory  architecture  will  be 
investigated  to  develop  associative  memories  (hashed  DRAM  and  cache).  The 
programming  environment  wi 11  be  based  on  standard  PROLOG  and  LISP  with 
extensions  to  support  parallel  execution.  The  resulting  hardware  architecture 
and  software  system  will  be  tested  by  implementing  experimental, 
computationally  intensive  tasks  from  the  field  of  natural  1  anguages,  speech 
and  image  understanding  on  the  completed  machine.  Signal  processor  interfaces 
will  be  developed  (use  of bit-serial  parallel  array machines). 
The  basic  hardware  architecture  of  the  system  originates  from  Project  26.  It 
consists  of  a  set  of  nodes  built  around  transputers  enhanced  by  associative 
memories  and  linked  together  through  a  local  communication  bus  or  through  a 
multi -stage  packet  switched  delta  network  for  non-local  communication.  The 
transputer  was  chosen  for  its  implementation  language  OCCAM  and  for  a  rapid 
prototyping.  The  delta  network  was  chosen  for  having  a  high  bandwidth  and  a 
high  output  rate.  The  target  machine  will  contain  16  nodes.  The  switching 
element,  designed  for  the  network  outside  ESPRIT,  is  at  the  foundery.  The 
first  building  block  of  the  architecture  is  available  and  ready  for 
replication  :  it consists  of  a  board  of  two  nodes  and  of  hardware  emulating 
the  switching  elements.  To  support  an  efficient  implementation  of  PROLOG 
mainly,  two  kinds  of nodes  have  been  identified  : 
Processing  nodes  each  of  which  consists  of  a  processing  element 
(transputer)  and  a  content  addressable  memory  (CAM)  to  perform  fast 
unification. 
Dispatching  nodes  allowing  the  distribution  to  the  processing  nodes  of 
clauses  contained  in  the  Associative  Memory  Systems  (AMS). 
Each  AMS  consists of  a  DRAM,  a  Hash  Coding  Operator  and  a  CAM.  Each  DP  +  AMS 
is  able  to  perform  pre-uni fi cation  and  filtering  of  clauses  and  manages  the 
resolution. 
Each  node  is  organized  around  a  transputer,  whose  bus  is  extended  to 
interconnect  the  other  e  1  ements  of  the  node.  The  CAM  and  the  Hash  Coding 
Operator  are  now  ready  for  implementation. 
The  software  architecture  is organized  around  two  tasks  : 
The  implementation  of a lisp concurrent  model  (extended  LeLISP). -53-
The  implementation  of  a  sequential  Prolog,  where  microparallelism  in  the 
interpreter is  investigated;  parallel  prolog  for  which  a  synthesis  of the 
various  approaches  in  parallel  prolog  is  being  developed.  An  "AND" 
parallelism  with  distributed  backtracking  and  shared  variables  has  been 
chosen. 
The  orientation  taken  consists  of  a  Prolog  and  a  LISP  annotated  by  the  user 
when  parallelism is required,  the  implementation  being  done  through  OCCAM. 
A first  evaluation  of  the  performance  of  the  system  for  a  restricted  number 
of  processors  has  been  carried  out  using  Generalised  Stochastic  Petri  Net 
models  to  study  the  delay  introduced  by  the  interconnected  network  and  the 
level  of  multitasking  of  the  Processing  Element  to  overcome  the  latency 
problem.  On  the  application  side,  a  set  of  distributed  algorithms  for  Speed 
Processing  written  in  LISP  are  now  ready  to  be  tested  on  a  small  network  of 
Lisp  machines. 
Efficient real  time  sub-systems  will  be  available  by  1990  and  tested  on  three 
different  applications  :  speech  processing,  natural  language  and  image 
processing.  A flexible  mock-up  will  be  built  to  demonstrate  the  viability of 
the  concept  of  associative  devices  in  an  efficient  implementation  of 
concurrent  LISP  and  sequential  and  parallel  Prologue. 
Contact  Point 
Hr.  Laurent  Mistral 
CIMSA-SINTRA 
Pare  d'Activites 
160  Boulevard  de  Valmy 
F - 92704  COLOMBES 
Participants 
CIMSA-SINTRA 
CSELT  S.P.A. 
THOMSON 
NON  STANDARD  LOGICS 
KLEBERGEC 
Start Date:  01-FEB-86 
Tel:  +33/1-47603000 
Tlx:  204780 
Tfa: 
Country  Role 
F  M 
I  p 
F  p 
F  p 
UK  p 
Duration:  48  months -54-
ADVANCED  LOGICAL  PROGRAMMING  ENVIRONMENTS  (ALPES} 
Project  Number  :  973 
The  project  aims  at  an  analysis  and  definition  of  a  complete  programming 
environment,  based  on  logic  programming.  It  will  analyse  program  synthesis 
from  first-order  logic  specifications,  (namely  develop  a  specification 
interpreter  allowing  to  verify  the  validity  of  specifications,  compare  the 
different  synthesis  systems  constructed  by  partners  and  try  to  combine  their 
best  features,  apply  program  synthesis  techniques  to  program  certification), 
theorem  proving  and  meta-reasoning,  distributed  logic  programming  and 
abstract  data  type  specifications  (namely  check  the  use  of  new  equality 
handling  systems  in  order  to  define  datatypes  properties,  investigate 
polymorphic  typing). 
The  application  of  these  results  to  classical  environment  tools,  such  as 
debuggers,  browsers,  editors  and  interfaces  with  graphic  systems  to  the 
specific needs  of logic  programming  will  be  developed  in  parallel. 
Finally these  results will  be  integrated  in  programming  environment  modules. 
A major  step  has  been  achieved  in  the  adoption  of  a  common  Prolog  Kernel  (C-
Prolog).  This  was  supported  early  in  the  project  by  a  workshop  on  the 
implementation  of C-Prolog. 
The  specification  of  the  Kernel  is  now  under  way,  together  with  the 
prototyping  and  integration  work.  The  following  tasks  have  been  launched  in 
parallel  covering  both  theoretical  and  implementation  aspects: 
Prolog  and  Graphic  Systems. 
Editors. 
Program  Synthesis. 
Program  Analysis. 
Non-classical  logics. 
Early  versions  of  prototypes  for  all  the  12  working  tasks  of the  project  were 
demonstrated  in  October  1987. 
The  work  wi 11  now  be  focused  on  the  refinement  of  these  prototypes  and  on 
their integration  in  a  common  environment. 
The  expected  results of this  project  include  several  prototypes  of  components 
of  an  Advanced  Logic  Programming  Environment,  which  will  be  presented  in 
September  1988.  Due  to  the  characteristics of  some  of  the  partners  (Software 
houses  that  are  already  selling  versions  of  Prolog)  it is  expected  that  some 
of  these  components  will  lead  to  short-term  industrial  implementations.  An -55-
ntegrated  prototype  will  be  available  in  June  1989. 
·he  main  impact  of this  project  is  the  use  of  a  common  Prolog  Kernel  for  the 
:onstitution  of  a  logic  programming  environment.  In  this  sense  this  project 
:an  constitute  an  important  step  towards  a  European  standard  on  logic 
trogrammi ng. 
Contact  Point 
Dr.  Jean  Hentiger 
CRIL  Tel:  +33/ 1-47763437 
12  Bis  Rue  Jean  Jaures  T7x:  614359  F 
F - 92807  PUTEAUX  Tfa:  +33/1-47784546 
Participants  Country  Role 
CRIL  F  M 
BULL  S.A.  F  p 
UNIVERSITE  DE  PARIS  SUDILRI  F  p 
TECHN.UNIV.MUNCHEN  D  p 
UNIVERSIDADE  NOVA  DE  LISBOA  p  p 
ENIDATA  SPA  I  p 
Start  Date:  01-JUN-86  Duration:  48  months -56-
NEXT  GENERATION  DATA  BASE  MANAGEMENT  SYSTEM  {MUST) 
Project  Number  :  1005 
The  objective  of  MUST  is  to  establish  the  basis  for  the  development  of a  new 
generation  Data  Base  Management  System  with  the  following  features: 
Treatment  of new  data  types  (documents,  images,  sounds,  time). 
Use  of  inference  techniques  to  ensure  data  integrity,  to  deduce  new  data 
from  recorded  data,  and  to  help  the  user  to  set up  his  queries. 
Compatibility  with  the  existing  Data  Base  Management  Systems  (DBMS), 
through  the  use  of the  actual  interface SQL. 
In  order  to  accomplish  these  objectives  the  project  started  by  a  market 
inventory,  both  in  what  concerns  the  potential  users  of  such  a  system  and  the 
DBMS  manufacturers,  to  establish  clearly  the  application  that  the  users 
envisage  for  such  a  system  and  the  expected  market  response  to  these 
requirements.  In  what  concerns  the  deductive  facilities,  two  approaches  will 
be  proto typed:  the  first  consists  in  adding  a  deductive  1  ayer  to  the  DBMS 
and  the  second  consists  in  embedding  the  inference  engine  into  the  DBMS.  To 
assure  compatibility with  the  existing  DBMS's  a  strong  effort  will  be  made  in 
the  study  and  development  of a powerful  Data  Dictionary. 
During  the  first  months  of  the  project,  the  task  dedicated  to  the  market 
survey  has  been  achieved.  This  prospective  study  identified  the  user 
requirements  and  the  manufacturer  perspectives  for  the  next  generation 
DBMS's.  Work  is  currently  being  done  in  what  concerns  the  treatment  of  new 
data  types,  the  development  of  the  Data  Dictionary  and  the  integration  of  a 
deductive  component.  The  presentation  of  two  prototypes,  corresponding  to 
the  two  approaches  mentioned  above  is scheduled  for  the  end  of February  1988. 
If  successful,  the  impact  of  MUST  will  be  predicated  on  the  compatibility 
with  the  existing  DBMS's,  on  the  one  hand,  and  on  the  treatment  of  new  data 
types  and  the  inclusion  of a deductive  component,  on  the  other  hand. 
Contact  Point 
Mr.  J.L.  Badau7t 
SYSECA  LOGICIEL 
315,Bureaux  de  7a  Co77ine 
F  - 92213  ST.CLOUD  CEDEX 
Participants 
SYSECA  LOGICIEL 
ABSY 
Te7:  +33/1-49117000 
T7 X:  260045  F 
Tfa: 
Country 
F 
8 
Role 
M 
p UNIVERSITAT  KAISERSLAUTERN 
Start  Date:  01-JUN-86 
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21  months -58-
INTEGRATION  OF  ARTIFICIAL  INTELLIGENCE,  VOCAL  I/0  AND  NATURAL 
LANGUAGE  DIALOGUE  - APPLICATION  TO  DIRECTORY  SERVICES  (PALABRE) 
Project  Number  :  1226(1015} 
The  PALABRE  project  aims  at  defining  and  realising  an  acquisition  and 
interrogation  system  for  a  large  evolving  knowledge-base.  Information, 
interrogation  and  updating  are  performed  by  using  natural  language.  The 
input-outputs  are  to  be  either  textual  or  vocal  (speech  understanding  and 
synthesis).  Common  tools  and  methods  will  be  developed  independently  so  that 
several  languages  (French,  English,  Italian)  can  be  used.  Requests  will  be 
converted  with  the  help  of  inference  rules  and  will  be  sent  to  an  intelligent 
retrieval  process  based  on  semantic  knowledge  representation.  LISP  and  PROLOG 
on  a  LISP  machine  will  be  used.  The  feas i bi 1  i ty  of  such  a  system  will  be 
demonstrated  through  a  phone  directory  "Yellow  pages"  prototype  application, 
in  Italian,  English  and  French. 
The  first  year  was  devoted  to  the  design  of  the  system.  Different  parts  of 
the  system  were  identified  and  their  interfaces  defined.  The  general 
architecture  is  based  on  a  blackboard  approach  to  combine  several  sources  of 
knowledge.  Two  different  approaches  are  proposed  to  parse  a query  inputted  by 
the  user:  a  deterministic  parser  for  a  written  input,  and  an  Augmented 
Transition  Network  (ATN)  parser  for  a  spoken  input.  These  two  approaches  are 
likely  to  be  combined.  The  knowledge  is  represented  using  KL-ONE.  The 
deduction  module  allowing  the  interpretation  of  a  user  query  by  the 
knowledge-base  and  the  answer  generation  module  have  been  investigated  . 
The  first  prototype  will  be  a  major  breakthrough  in  the  domain  of  the 
information  systems;  this  multilingual  user-friendly  system  combining  the 
most  advanced  techniques  of  speech  processing,  natural  language  processing, 
and  knowledge  engineering  will  open  the  way  to  the  next  generation  of 
information  systems. 
Contact  Point 
Mr.  H.  Noyer 
SESA 
RENNES  ATALANTE 
3,  Rue  du  Clos  Courtel-BP  1897 
F - 35018  RENNES 
Participants 
SESA 
BRITISH  TELECOM  PLC 
CNRS 
POLITECNICO  DI  TORINO 
SARIN  S.A. 
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Tel:  +33/99635050 
Tlx:  730095 
Tfa: 
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20  COHERENT  OPTICAL  DYNAMIC  PROCESSOR 
Project  Number  :  1035 
The  objective  is  to  develop  and  implement  an  optical  processor  for  pattern 
recognition  based  on  the  most  recent  technological  developments.  The 
feasibility  of  parallel  optical  signal  processing  will  be  demonstrated  by 
using  a  spatial  light  modulator  (electrically  and/or  optically),  a  solid 
state  1  aser,  and  non  1  i near  components  based  on  the  Four  Wave  Mixing  (  FWM) 
process,  allowing  real  time  modification  of  the  correlation  function.  By 
improving  the  spatial  light  modulator  and  FWM  components  technology,  a 
corresponding  improvement  in  processor  performance  is  expected,  that  will 
lead  ultimately  to  a  resolution  of  1200  x  1200  pixels  in  parallel  at  a 
standard  TV  frame  rate. 
Intermediate  results  of  several  component  development  activities  (laser 
sources,  SLM,  correlator  and  detector)  are  very  promising.  In  particular the 
development  of  the  Spatial  Light  Modulator  optically  addressed  (using  BSO 
crystal)  and  electrically  addressed  (using  thermo-optic  effect  and  more 
recently  Thin  Film  Transistor  technology)  has  progressed  rapidly  so  that  a 
first  successful  demonstration  was  given  at  the  first  annual  review;  the 
initial  32  x 32  TFT  SLM  is  being  extended  by  building  a  200  x 320  TFT  matrix. 
For  performing  correlation  two  approaches  are  pursued:  the  static  one  using 
match  filters and  the  dynamic  one  using  the  FWM  technique. 
Multichannel  match  filtering  is  under  study;  test  and  reference  images  are 
decomposed  into  patches  which  are  correlated  independently  allowing  the 
computation  of  an  overall  score. 
Patches  of  the  reference  images  may  be  synthesized  using  the  Synthetic 
Discriminant  Function  technique  (linear  combination  of  rotated  and  scaled 
reference  images)  to obtain  properties of invariance. 
A first  correlator  using  a  pulsed  laser  and  a  BSO  crystal  has  demonstrated 
the  FWM  approach  (  mu 1t  i p  1  i cation  of  spectra  using  a  non-1  i near  materia  1  , 
presently the  BSO  crystal). 
From  the  material  side,  the  technique  to  grow  BSO  crystals  has  improved  to 
obtain  good  photorefractive  performances. 
By  March  1989,  an  early  prototype  of  an  optical  processor  able  to  perform  up 
to  400  x  400  pixels  image  correlation  will  be  demonstrated.  Optical 
processing  by  its  very  nature  allows  real-time  and  wide-band  applications. 
In  the  future,  it could  become  an  alternative  technology  to  the  current  one. 
The  project  will  investigate  this  new  domain  and  possible  applications  such 
as  quality control. 
This  project  provides  the  opportunity  for  a  European  supplier  of  BSO 
crystals,  at the  moment  mainly  obtained  from  Japan. Contact  Point 
Mr.  J.M.  Brodin 
THOMSON  CSFIAVS 
Departement  AVG 
31  Rue  Cami11e  Desmou1in 
F - 92132  ISSY-LES-MOULINEAUX 
Participants 
THOMSON  CSFIAVS 
GEC  HIRST  RESEARCH  CENTRE 
UNIVERSITE  LIBRE  DE  BRUXELLES 
THOMSON  CSFILCR 
Start  Date:  01-MAR-86 
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INTEGRATION  OF  SYMBOLIC  AND  NUMERIC  LEARNING  TECHNIQUES  (INSTIL) 
Project  Number  :  1063 
The  objective  is  to  improve  knowledge  acquisition  for  KB  Systems  by  the 
app 1  i cation  of  machine  1  earning  techniques.  The  project  wi 11  identify  the 
best  features  from  different  approaches  to  knowledge  acquisition,  in  order  to 
improve  the  quality of  rules extracted  from  "noisy"  data. 
The  project  uses  existing  software:  MAIN  which  is  based  on  Michalski's  INDUCE 
and  AQll,  a  symbolic  learner:  AGAPE  and  AGAPE-C  which  use  theorem  proving 
techniques  and  taxonomies  of  descriptors  of  example  sets:  and  NEDDIE  which  is 
an  extended  version  of  Quinlan's  103,  which  uses  numerical  manipulation  to 
constrain  its search  space. 
An  example  application  was  demonstrated  in  1987  showing  integrated  learning 
of rules  using  symbolic  and  numerical  methods. 
Improved  versions  have  been  produced  of  the  programs  previously  developed 
separately  by  project  team  members  at  their  1  ocat ions,  and  ported  to  the 
chosen  development  environment.  Prototypes  integrating  MAIN,  NEDDIE  and  AGAPE 
were  completed  and  distributed  to  the  partners  for  experimentation.  The  most 
promising  prototype  uses  MAGGY  (augmented  AGAPE)  to  generalize  cluster 
descriptions  obtained  by  NEDDIE.  The  integrated  learning  system  is  being 
strengthened  by  studies  on  dealing  with  noise  in  knowledge  acquisition.  It  is 
also  being  tested  by  a  trial  application  study  to  disease  diagnosis  in  crops 
as  the  foundation  for  the  development  of  a  rule  base  whose  expert  evaluation 
has  begun. 
It  is  expected  that  the  lessons  learned  from  this  three-year  project  which 
has  a  particularly  impressive  array  of  publications  will  be  incorporated  in 
tool  environments  for  expert  system  construction,  in  the  form  of  an  automatic 
rule  refinement  and  acquisition  module.  The  final  prototype  of  this  module 
will  be  available  by  October  88.  It  is also  expected  that  an  improved  version 
of  an  expert  system  for  the  diagnosis  of  plant  disease  will  be  available  by 
October  1988. 
Contact  Point 
Mr.  E.A.  Pace11o 
GEC  MARCONI  RESEARCH  LABS. 
Software  Research  Division 
West  Hanningfie1d  Road 
GREAT  BADDOW  C2  BHN 
UK  - CHEMLSFORD 
Participants 
GEC  MARCONI  RESEARCH  LABS. 
COGNITECH 
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SHIPBOARD  INSTALLATION  OF  KNOWLEDGE-BASED  SYSTEMS  CONCEPTUAL 
DESIGN 
Project  Number  :  1226(1074) 
The  objective  of  this  project  is  the  implementation  and  integration  of 
collaborative expert  systems  on  board  merchant  ships.  The  systems  will  advise 
crews  on  the  safe  and  economic  operation  and  maintenance  of their ships.  They 
will  also  be  embedded  in  automatic  control  systems. 
The  viability of  the  systems  will  be  tested with  real  data. 
Appraisal  and  classification  criteria  will  be  developed  for  the  onboard 
deployment  of expert  systems. 
The  focus  of  the  work  wi 11  be  the  deve 1  opment  of  a  sma 11  number  of  KBSs 
related  to  the  expert  navigation  prototype  of  the  definition  phase,  where  a 
workplan  drawn  up  based  on: 
Studies  of the  characteristics of on-board  information  systems. 
A  requirement  study  which  included  a  review  of  other  advanced  ship 
programs  and  ESPRIT  projects. 
A test  of  the  viability  of  the  project  concept  by  the  deve 1  opment  and 
implementation  of a  prototype  of  an  expert  system  for  voyage  planning  and 
navigation. 
The  project  is  expected  to  influence  i nternat  ion a  1  standards  for  1  oca 1  area 
networks  onboard  ships,  and  the  design  of  maritime  surveillance  and  control 
equipment.  Installation  of  knowledge-based  systems  will  contribute  to  the 
efficiency  of  ship  operations,  and  hence  to  improving  the  competitiveness  of 
the  European  merchant  fleets.  The  first  ships  using  on-board  knowledge-based 
systems  are  expected  for  the  early 1990's. 
Contact  Point 
Mr.  E Kasper 
DANISH  MARITIME  INSTITUTE 
Hjortekaersvej  99 
DK  - 2800  LYNGBY 
Participants 
DANISH  MARITIME  INSTITUTE 
EAST  ASIATIC  COMPANYS  DATA  C. 
NAT  TECHN.  UNIVERSITY  ATHENS 
SOREN  T.LYNGSOE  AIS 
SOFT  INTERNATIONAL  B.V. 
LLOYD'S  REGISTER 
Tel:  +45/2-879325 
T7x:  37223  SHILAB  DK 
Tfa: 
Country  Role 
DK  M 
DK  p 
GR  p 
DK  p 
NL  p 
UK  p KRUPP  ATLAS  ELEKTRONIK  GMBH 
Start Date:  01-MAR-86 
-65-
D 
Duration: 
p 
36  months -66-
DEVELOPMENT  AND  APPLICATION  OF  A LOW-COST,  HIGH  PERORMANCE, 
MULTI-PROCESSOR  MACHINE  (SUPERNODE) 
Project  Number  1085 
The  objective  is  to  develop  a  high  performance,  multiprocessor,  prototype 
computer  with  a  flexible  architecture,  suitable  for  a  wide  range  of 
scientific and  engineering  problems. 
The  machine  will  be  implemented  as  an  array  of  supernodes,  each  node 
consisting  18  transputers.  The  interconnections  of  transputers  will  be 
configurable  at the  node  level,  and  the  interconnection  of  nodes  will  also  be 
configurable. 
Progress  is measured  on  three  fronts,  Hardware,  Software  and  Research. 
In  the  hardware  area,  a  T800  version  of  the  transputer  has  been  produced,  a 
gate  array  (72*72  way)  switch  is  ready,  and  the  boards  for  a  single  node 
prototype  machine  have  been  made. 
Digital  switching  applications  have  been  used  extensively  as  tests  for 
establishing  parameters  in  Supernode.  A  high  speed  input/output  interface 
(lOOM  bits/sec)  has  been  developed. 
A 16  node  machine  is planned  for  February,  1988. 
A  software  model  has  been  elaborated  with  three  levels:  base  level, 
development  system  level  and  user  environment  level. 
The  basis  for  software  development  is  OCCAM  and  the  INMOS  transputer 
development  system.  The  software  development  host  is  either  MSDOS  or  UNIX 
using  TDS  with  extensions.  The  target  code  is  downloaded  to  Supernode  over  a 
transputer communications  connection. 
Research  on  high  level  programming  languages  for  Supernode  is  concerned  with 
implementing  concurrent  logic  languages. 
Graphics  imaging  work  has  continued  using  a  ray  tracing  method  and 
distributing  parts  of  the  screen  across  the  transputer  array.  Working  models 
are  available  and  progress  continues  in  finding  the  best  model  using  current 
research  and  optimising  this model  on  the  transputer array. 
Methods  of  implementing  neutron  absorption  algorithms  on  the  Supernode  are 
being  studied. 
An  examination  is  also  being  made  of  mapping  quantum  mechanical  problems  and 
Laplace's  equation  onto  Supernode. 
The  project  has  attracted  wide  interest  in  the  architectures  community, 
particularly through  several  international  presentations. -67-
The  TSOO  transputer  is  a  significant  industrial  result  from  !NMOS  and  is  now 
available for  use  in  the  industry. 
Supernode  technology  will  soon  be  available  commercially. 
In  the  CAD  for  VLSI  area,  APSIS  have  developed  their  LUCKY  LOG  logical 
simulator to  run  on  the  Supernode.  This  is undergoing  field  testing. 
Contact  Point 
Dr.  J.G.  Harp 
RSRE 
Signal  Processing  Group 
St.  Andrew  Road 
MALVERN  WR14  3PS 
UK 
Participants 
RSRE 
APSIS 
UNIVERSITE  DE  GRENOBLE 
SOUTHAMPTON  UNIVERSITY 
TELMAT  S/A 
I  NMOS 
Start Date:  01-DEC-85 
Tel:  +44/6845-2133  ext.2824 
T7x: 
Tfa: 
Country  Role 
UK  M 
F  p 
F  p 
UK  p 
F  p 
UK  p 
Duration:  36  months -68-
A METHODOLOGY  FOR  THE  DEVELOPMENT  OF  KNOWLEDGE  BASED  SYSTEMS 
(KADS) 
Project  Number  :  1098 
The  objective  is  to  assist the  transfer of  Knowledge  Based  Systems  technology 
into  use,  by  providing  methodological  guidance  for  the  development  process. 
It  is  believed  that  Knowledge  Based  Systems  development  can  be  treated  as  a 
particular  case  of  software  engineering  and  that  the  same  requirements  must 
be  placed  on  the  development  of  Knowledge  Based  Systems  as  on  other  types  of 
software.  In  short  KBS  must  be  produced  to  specification  and  to  acceptable 
standards  by  a controllable process. 
Work  is  progressing  according  to  schedule.  The  conceptual  modeling 
methodology  and  tools  have  been  applied  in  eleven  projects  with  well-
documented  success  in  at  least  one  revenue-earning  study  for  a  commercial 
client in  the  U.  K. 
Theoretical  work  on  the  production  of  design  specifications  from  conceptual 
models  has  already  generated  a  useful  classification  of  existing  design 
tools.  Several  tools  were  demonstrated  in  March  1987.  A detailed  lifecycle 
model  of  the  analysis  phase  has  been  produced  and  used  as  an  interpretative 
schema  to  extract guidelines  for  future  developers  of KBS's. 
The  KADS  (Knowledge  Acquisition  and  Design  Support)  methodology  is  currently 
supported  by  a suite of tools,  including: 
A hypertext  editor for  protocol  analysis. 
A domain  concept  editor. 
An  interpretation model  librarian. 
A cognitive  model  editor. 
Each  tool  has  been  implemented  using  a  configuration  of  Prolog  and  the 
object-oriented  graphical  language,  PCE.  Final  integration  and  implementation 
of  the  toolkit,  probably  in  a  PCTE-based  environment,  will  be  completed  by 
September  1990. 
PCE,  developed  at  the  University  of  Amsterdam,  is  to  be  marketed  in  Europe 
and  America  through  non-exclusive  licensing  agreements. 
Contact  Point 
Mr.  L Hailes 
STC  TECHNOLOGY  LTD 
London  Road 
HARLOW  CM17  9NA 
UK 
Tel:  +44/27929531 
Tlx:  +44/27929531  + 3407 
Tfa:  81151 Participants 
STC  TECHNOLOGY  LTD 
SCICON  LTD 
TNO  - UNIVERSITY  OF  AMSTERDAM 
POLYTECHNIC  OF  THE  SOUTH  BANK 
scs 
Start  Date:  01-SEP-85 
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UK  M 
UK  p 
NL  p 
UK  p 
D  p 
Duration:  60  months -70-
FURTHER  DEVELOPMENT  OF  PROLOG  AND  ITS  VALIDATION 
BY  KBS  IN  TECHNICAL  AREAS 
Project  Number  :  1106 
The  project  aims  to  design  and  implement  a  new  Prolog  called  Prolog  III.  The 
new  language  includes  the  possibility  of  adding  inequalities  and  arbitrary 
propositional  well-formed  formulae  as  constraints. 
The  project  aims  to  demonstrate  the  usefulness  of  Prolog  III  for  the 
construction  of  knowledge-based  systems  in  technical  areas,  in  particular for 
the  diagnosis  of  an  electro-mechanical  system  in  automobile  repair shops. 
On  the  language  side,  the  following  results have  been  obtained  : 
Design,  implementation  and  testing  of  a  new  algorithm  to  verify  the 
degree  of  satisfaction of  arbitrary well-formed  formulae  in  propositional 
logic.  This  algorithm  exhibits  satisfactory  performance  in  a  class  of 
practical  cases. 
Choice  of  a  sufficiently  general  subset  of  arithmetic  operators  to  be 
allowed  in  the  inequalities  appearing  as  constraints  in  Prolog  III 
clauses.  This  subset  was  chosen  in  a  way  that  the  solution  of  sets  of 
such  inequalities would  be  computationally  efficient. 
Design,  implementation,  and  test of algorithms  to  solve  inequalities. 
Implementation  of  an  initial,  complete  version  of  Prolog  III  for  project 
testing. 
On  the  application  side,  the  following  preliminary  results  have  been  achieved 
Construction  of  a  simple  expert  system  using  an  expert  system  shell 
developed  by  one  of the  partners  before  the  start of the  project. 
Study  of  the  strategies  for  diagnosis  and  repair  used  by  human 
specialists and  their classification of  knowledge. 
Specification  and  full  implementation  of a pilot expert  system. 
Specification  of  a  comprehensive  expert  system  which  models  components, 
and  which  is designed  to  test the  new  features  of Prolog  III. 
Some  tools  for  the  development  of  expert  systems  have  been  developed  by  the 
partners,  although  fi na 1  too 1  s  using  the  new  1  anguage  Pro 1  og  II I  are  not 
expected  to  be  completed  until  the  first half of 1989. 
The  1  anguage  Pro 1  og  II I  is  schedu 1  ed  to  be  comp 1  eted  by  the  end  of  the 
project,  after  the  expert  system  is  integrated,  tested,  and  optimised.  It  is -71-
expected  that  the  knowledge-based  system  itself  will  be  displayed  in  the 
field.  Besides  its use  in  the  development  of the  application  expert  system  it 
can  be  expected  to  have  an  impact  on  the  industrial  partners,  both  as  a 
learning  experience,  and  as  an  organised  record  of  possibly  unstructured 
information.  The  achievement  of  a  working  relationship  between  the  inventor 
of  Prolog,  Professor  A.  Colmerauer,  and  two  large  industrial  companies, 
Daimler  Benz  and  R.  Bosch,  is  in  itself significant. 
Contact  Point 
Prof.  Alain  Colmerauer 
PROLOG  IA 
lO,Route  L.Lachamp 
Case  919 
F - 13288  MARSEILLE  CEDEX  09 
Participants 
PROLOG  IA 
ROBERT  BOSCH  GMBH 
GIA 
GIT.GES.FUR  INGENIEURTECHNIKEN 
DAIMLER-BENZ  AG 
Start Date:  01-JAN-86 
Tel:  +33/91-26902 
Tlx:  402094  F 
Tfa: 
Country  Role 
F  H 
D  p 
F  p 
D  p 
D  p 
Duration:  50  months -72-
KNOWLEDGE  BASED  USER  FRIENDLY  SYSTEM  FOR  THE  UTILISATION 
OF  INFORMATION  BASES  (KIWI) 
Project  Number  :  1117(1218) 
The  objective  of  this  project  is  to  develop  a  knowledge-based  user-friendly 
system  for  managing  the  access  to  external  information  bases.  Four  subjects 
will  be  emphasized: 
A knowledge  representation  formal ism,  by  the  development  and  use  of  the 
language  OOPS,  based  on  an  object-oriented  approach. 
An  Advanced  Database  Environment  (ADE),  based  on  the  combination  of  logic 
programming  and  databases. 
The  integration  of  the  knowledge  representation  formalism  and  ADE  within 
a simple  concept. 
An  intelligent  interface  between  the  end-user  and  the  system,  based  on 
graphic  capabilities. 
This  project  was  originated  by  another  ESPRIT  project  (P641)  which  was  a 
feasibility study  of  such  a  system  and  whose  results constituted  the  starting 
point. 
The  definition  of  the  OOPS  language  and  its  prototype  implementation, 
together  with  specification  of  the  architecture  of  the  global  system  are 
available.  Following  a  study  period,  the  user  interface  for  the  KIWI  system 
is  now  being  developed.  An  early  prototype  running  on  an  Apple  Mackintosh 
was  demonstrated  in  October  1987. 
Also,  work  has  been  carried out  on  the  handling  of  recursive  queries,  where  a 
useful  result  called  the  magic  counting  method  is  being  developed.  The 
architecture  of  the  ADE  layer  has  also  been  established  and  theoretical  work 
on  the  concept  of bottom-up  execution  of Prolog  programs  is  in  progress. 
The  impact  of  KIWI  can  be  stressed  by  the  fact  that  the  combination  of  the 
deductive  powers  of  1  og i c  programming  with  the  data  management  capabilities 
of large  relational  databases  will  result  in  powerful  computing  environments, 
which  will  dominate  computing  in  the  1990's.  In  this  context,  KIWI  will 
innovate  especially  in  the  area  of  knowledge  representation  formalisms  and  in 
the  areas  of  recursive  queries  handling  and  execution  of  Pro 1  og  programs. 
These  are  a  key  requirement  for  such  environments. 
Contact  Point 
Mr.  Domenico  Sacca 
CRAI 
Research  Division 
Contrado  S.Stefano 
I  - 87036  RENDE 
Tel:  +39/984-833285 
Tlx:  800085 
Tfa: Participants 
CRAI 
UNIVERSITAIRE  INST.ANTWERPEN 
ENIDATA  SPA 
UNIVERSITA  DI  ROMA 
NED.PHILIPS  8EDRIJVEN  8.V. 
DANSK  DATAMATIK  CENTER 
INST.  RECH.  INFORM.  &  AUTOM. 
Start  Date:  01-FE8-86 
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8  p 
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I  p 
NL  p 
DK  p 
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Duration:  36  months -74-
ADVANCED  MODEL  FOR  INTEGRATION  OF  DB  AND  KB 
MANAGEMENT  SYSTEMS  - ISIDE 
Project  Number  :  1218(1133) 
The  objective  is  to  develop  an  advanced  model  for  integration  of  data- and 
knowledge-based  management  systems. 
The  !SIDE  team  intends  to work  on  three main  tasks  : 
The  specification of a  knowledge  representation  formalism. 
The  specification of a logical  inference  formalism. 
The  definition  of  the  architecture  of  an  efficient  storage  and  access 
layer using  specialized  VLSI  hardware  (Database  machine). 
Starting  from  practical  observations  (ARS/AGUSTA  Helicopter  Maintenance 
Training  System  ITS  and  CRIL's  Software  Engineering  Documentation  System, 
CACAO),  ISIDE  consider  rather  realistically  that  no  universal  paradigm  will 
resolve  the  DB  programming  problems;  instead,  both  a  rule-based  approach 
(ROLl)  and  an  object-oriented  approach  (ODL1/LDR2)  are  advocated,  with 
capabilities  to  switch  from  one  to  the  other.  More  mature,  ROLl  already  has 
a  computational  model  (Predicate  Transition  Networks),  but  still  lacks  some 
features  for  handling  complex  domains.  An  upgrading  of  OLDl  is  planned  by 
incorporating  the  multiple  inheritance feature. 
Both  approaches  are  being  intensively  experimented  upon,  and  prototype 
support  systems  should  be  demonstrated  at the  next  review  (April  1988). 
On  the  Architecture  side,  a  first  draft  has  been  proposed,  which  puts  heavy 
emphasis  on  future  core  memories  large  capacities.  The  kernel  of  such 
systems  is  the  existing  RDBMS  Sabrina,  to  be  completed  by  GEODE 
("Gestionnaire d'Objets  Dynamiques  Extensibles"). 
Some  partners  envisage  developing  a  knowledge-based  training  product  within 
the  2 coming  years. 
Last,  it  must  also  be  said  that  the  technology  transfer  occurring  in  this 
project  is  extremely  successful,  due  to  a  tight  integration  between  the 
industrial  and  research  partners  of the  Consortium. 
Contact  Point 
Mr.  M  Dare hen 
SAG EM 
1  Rue  Louis  Meunier 
Pare  de  la  Defense 
F - 92002  NANTERRE  CEDEX 
Tel:  +33/1-42912154 
Tlx:  614520 
Tfa: Participants 
SAG EM 
AGUSTA  SPA 
CRIL 
SIMULOG 
INST.  RECH.  INFORM.  &  AUTOM. 
ARS  SPA 
Start Date:  01-MAY-86 
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F  M 
I  p 
F  p 
F  p 
F  p 
I  p 
Duration:  36  months -76-
A PRELIMINARY  STUDY  OF  A  VECTOR  PROCESSING-ORIENTED  PARALLEL 
ARCHITECTURE 
Project  Number  :  1532 
This  project  is  a  preliminary  study  (1  year)  of  a  vector  oriented-processing 
parallel  architecture  for  a  supercomputer.  It  will  combine  a  user  and  a 
technological  approach: 
With  the  he 1  p  of  some  qua 1  i fi ed  users  the  arch itectura  1  concepts  for  a 
high  performance  scientific  and  numeric  supercomputer  working  in  the  10-
30  GFLOPS  range  will  be  defined.  Compatibility  with  existing  programmes 
and  applications will  be  a major  criteria. 
The  defined  architecture will  be  evaluated  by  simulations  at  the  hardware 
and  software  levels.  The  different  technologies  usable  to  develop  this 
type  of  machine  will  be  analysed  (circuits,  memories,  interconnections, 
packaging,  cooling).  Reliability  and  maintainability  will  be  two  of  the 
main  criteria for  selection. 
Reports  of the  first results are  expected  in  February  1988. 
The  results  of  this  pre-study  could  be  used  in  ESPRIT  II  projects  to  develop 
high  performance  computers,  an  area  where  Europe  is  very  weak  at  the  moment. 
It also  establishes a link with  the  potential  users  on  the  market. 
Contact  Point 
Mr.  H.  Felix 
BULL  S.A. 
121  avenue  de  Malakoff 
F  - 15116  PARIS  CEDEX 
Partidpants 
BULL  S.A. 
SIEMENS  AG 
Start Date:  01-JUN-87 
Tel:  +33/1-45029583 
Tlx:  614050 
Tfa:  +33/1-45029307 
Country 
F 
D 
Duration: 
Role 
M 
p 
12  months -77-
INTELLIGENT  DOCUMENTS  PRODUCTION  DEMONSTRATOR 
Project  Number  :  1542 
The  project  INDOC  has  the  purpose  of  verifying  the  pract i ca 1  aspects  of  AI 
techniques  within  Advanced  Information  Systems  for  complex  documents. 
Complex  documents  (a  contract,  a  licence,  an  insurance  etc.),  require  the 
merging  of operational  information  (data  and  images),  handled  by  traditional 
tools,  with  advanced  text  processing.  This  project  investigates  A.I. 
techniques  that  can  be  used  to  develop  and  maintain  large  sets  of  conceptual 
descriptions  of  documents  and  organizational  procedures.  The  purpose  of 
INDOC  is  to  build  a  demonstrator  which  will  test  the  feasibility  of  the 
approach  on  a  narrow,  but  real-life  application.  An  evaluation  of  the 
results will  assess  the  portability of  the  approach  on  a  larger  application, 
and  the  cost/benefit  ratio  of  introducing  it  in  real  application 
environments. 
The  project  started  on  1 January  1987.  The  partners  agreed  to  a  methodology 
of  knowledge  acqu:sition  and  analysis  which  provides  a  reference  pattern  for 
questioning  experts  and  classifying  the  knowledge  acquired.  The  current 
approach  is  towards  the  use  of  a  general  implementation  language, .such  as 
Prolog  or  Lisp.  A structured  shell  system  may  be  adopted  later  if  it  is 
adequate  for  the  system  implementation.  Decisions  were  also  made  on  the 
application  domain,  and  the  types  of  documents  for  the  demonstrator  (notary 
acts  and  bank  documents  like mortgage  or  import/export  contracts). 
The  INDOC  project  will  canst itute  a  strong  contribution  to  the  fundament a  1 
harmonization  of  AI  techniques,  by  proving/verifying  their  effectiveness  in 
real-life application.  The  demonstrator  produced  by  INDOC,  and  the  following 
cost/benefit  analysis,  can  be  exploited  by  the  European  Industry  to  evaluate 
the  use  of AI  and  KB  techniques,  within  real-life Information  Systems. 
Contact  Point 
Hr.  S.  Cope11i 
ARG  S.P.A. 
Via  F.77i  Bronzetti,  18 
I  - 20129  MILANO 
Participants 
ARG  S.P.A. 
IN ESC 
EPSILON  - MNEMONICA 
Start  Date:  01-APR-81 
Tel:  +39/2-7380451 
T7x:  321311  FINPAS  I 
Tfa:  +39/2-7380455 
Country 
I 
p 
GR 
Duration: 
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M 
p 
p 
18  months -78-
EFFICIENT  QUALITATIVE  AND  QUANTITATIVE  USE  OF  KNOWLEDGE-BASED 
SYSTEMS  IN  FINANCIAL  MANAGEMENT  (EQUUS) 
Project  Number  :  1558 
The  area  of application  of  the  planned  knowledge-based  system(s)  is  financial 
portfolio management.  This  is  not  a  new  area  for  knowledge-based  computing  : 
it was  identified  early  in  the  USA  as  a  profitable  area  for  expert  system 
development.  However,  success  has  been  limited,  because  of  deficient 
appreciation  of  clients'  needs  and  of  shortcomings  in  the  standard  rule-based 
model  for  knowledge  representation  when  applied  to  financial  problems.  A 
major  direction  of  the  project  is  therefore  to  supplement  standard  tools  and 
methodologies  with  facilities  for  mixed  quantitative  reasoning  and  to 
organise  the  collected  knowledge  accordingly. 
A second  aim  of  the  project  is  to  optimise  the  demonstration  software  by 
applying  symbol it-computing  trace  and  transformation  techniques  to  convert 
knowledge  which  is  non-procedural  or  which  relies  heavily  on  list  processing 
to  procedural  form  with  compact  data  structures  that  use  as  few  pointers  as 
possible. 
The  project started very  recently.  The  results are  expected  to  : 
Support  the  main  activities of  portfolio management  by  the  KBS  which  will 
be  developed. 
Support  the  ere  at  ion  of  KBS,  by  g1 v1 ng  a  handbook  of  procedures  for 
production  of  such  systems,  with  measures  of  performance  and  also  of the 
costing  of the  introduction of AI. 
Contact  Point 
Dr.  J.G.  Davies 
CITYHAX  INTEGR.INF.SYSTEHS  LTD 
Research  &  Development 
28  Austin Friars 
LONDON  EC2N  2EE 
UK 
Participants 
CITYHAX  INTEGR.INF.SYSTEMS  LTD 
DATAID 
RIADA  &  CO. 
UNIVERSITY  COLLEGE  LONDON-UCL 
Start Date:  01-HAR-87 
Tel:  +44/1-5881156 
Tlx:  883229  BANDH  - 886960  G 
Tfa: 
Country  Role 
UK  M 
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Duration:  39  months -79-
SIGNAL  AND  KNOWLEDGE  INTEGRATION  WITH  DECISIONAL  CONTROL  FOR 
MULTI-SENSORY  SYSTEMS  (SKIDS) 
Project  Number  :  1560 
The  purpose  of  the  project  is  to  provide  a  basic,  generic  approach,  both 
software  and  hardware,  in  the  area  of  integration  of  sensory  information  and 
knowledge.  Sensory  information  is  understood  as  information  coming  from  an 
outside,  physical,  real  world;  knowledge  corresponds  to  high-1 evel  symbolic 
representations  and  models  of the  external  world  and  of  the  system's  features 
and  abilities;  such  models  are  dynamically  updated  and  partially  acquired 
through  learning. 
The  ultimate  goal  of  the  research  programme  is  a  perception  machine 
represented  by  the  SKIDS  demonstrator  prototype  and  realising: 
A unified  perception  of  the  "observed"  world. 
Real-time  reasoning,  planning  and  adaptation  of  the  whole  software  and 
hardware  configuration  to  the  "actual"  observations  strategy. 
The  precise  specification  of  goals  and  functional  requirements  is  in 
progress. 
The  approach  is basically a generic  one,  but  is driven  by  two  classes  of 
application: 
Mobile  robots  for  public  safety applications  in  nuclear  plants,  etc. 
Surveillance  systems  for  offshore  oil  fields,  nuclear  plants,  airports, 
etc. 
Contact  Point 
Mr.  R.  Havas 
MATRA  E. P. T. 
Space,Products  &  Technology 
37,  Av.L.Breguet 
F - 78141  VELIZY  VILLACOUBLAY 
Participants 
MATRA  E. P. T. 
BRITISH  AEROSPACE 
LAAS 
UNIV.POLITECNICA  DE  CATALUNYA 
UNIVERSITY  OF  OXFORD 
MEDIPRINT 
MAPS  INFORMATICA  INDUSTRIAL 
Tel:  +33/1-39469600  ext.  4560 
Tlx:  698077  F  MATRA 
Tfa:  +33/1-34651215 
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p KRUPP  ATLAS  ELEKTRONIK  GMBH 
Start Date:  01-JUN-87 
-80-
D 
Duration: 
p 
24  months Project  Number  :  1570 
-81-
APPLICATION  OF  EXPERT  SYSTEMS 
TO  INDUSTRIAL  CHEMICAL  ANALYSIS 
The  project  will  replicate  a  specific  area  of  chromatography  and  chemistry 
knowledge  by  artificial  intelligence  systems.  There  are  two  main  areas  of 
research.  One  is  the  formalization  of  the  knowledge-base  in  this  area,  and 
the  other  is  the  selection  of  the  most  suitable  expert  system  shells  and 
tools to represent  this type  of knowledge-base. 
The  first workpackage  is to  select  a  suitable  specific area  of  chromatography 
application  to  pharmaceutical  analysis,  where  the  knowledge  is  sufficient  to 
provide  a valid test of an  artificial  intelligence system. 
The  second  workpackage  is to  formalize  the  knowledge  of  this specific  area  by 
a set of  logical  rules  and  facts  suitable for expression  as  an  expert  system. 
It  is  plan ned  to  select  about  eight  candidate  shells  and  tool  sets  and  to 
evaluate  their suitability for  representing  this  type  of  knowledge.  The  next 
step  is  to  evaluate  these  candidates,  in  order  to  make  a  final  selection  of 
three  for  the  implementation  task. 
The  fi na 1  product  wi 11  be  a  comparison  of  the  performance  of  these  three 
expert  systems  (using  different  characteristics,  but  with  ident i ca 1 
knowledge)  for  real  chemical  analyses. 
The  project  started  on  16  March  1987,  with  the  selection  of the  chemical  area 
of  analysis,  and  the  selection  of  candidate  expert  system  tools.  It  has  been 
decided  not  to  limit  the  initial  choice  of  application  to  the  liquid-
chromatographic  analysis of pharmaceutical  compounds. 
Chromatography  is  a major  analytical  tool  in  pharmaceutical  research,  but  the 
technique  requires  the  skills  of  expert  chromatographers  to  ensure  that  a 
suitable  chromatographic  method  is  selected  and  parameters  are  optimised  for 
each  analysis. 
The  project  wi 11  1  ead  to  the  app 1  i cation  of  expert  systems  to  a  rea  1-1 i fe 
analytical  problem:  method  development  for  the  analysis  of  novel  compounds 
in  the  pharmaceutical  industry. 
It  is  expected  that  the  results  of  the  comparison  study  wi 11  accelerate  the 
introduction  of  expert-systems  in  real-life industrial  applications. Contact  Point 
Mr.  D.P.  Gould 
UN I  CAM 
York  Street 
CAMBRIDGE  CB1  2PX 
UK 
Participants 
UN I  CAM 
ORGANON  INTERNATIONAL  BV 
KATHOLIEKE  UNIV.NIJMEGEN 
UNIVERSITE  LIBRE  DE  BRUXELLES 
Start  Date:  01-MAR-81 
-82-
Te7:  +44/223-358866  ext.518 
T7x:  817331 
Tfa:  +44/223-312764 
Country  Role 
UK  M 
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Duration:  30  months -83-
PARALLEL  COMPUTER  SYSTEMS  FOR  INTEGRATED  NUMERIC 
AND  SYMBOLIC  PROCESSING  (SPAN) 
Project  Number  :  1588 
The  objective  is  to  investigate  programming  1  anguages  and  para ll  e  1 
architectures  for  the  integration  of  symbo 1  i c  and  numeric  processing.  The 
project  is  organised  in  distinct  layers:  application  software  packages;  high 
level  languages  and  tools:  the  "virtual  machine"  kernel  system;  and  parallel 
architectures. 
The  kernel  system  comprises  a  target  machine  language  (TML)  and  its 
associated  virtual  machine  code  (VMC)  through  which  all  high  level  languages 
will  be  comp i 1  ed  onto  a  range  of  architectures  for  execution.  It  forms  a 
focal  point  of  the  project.  Two  high  level  language  compilers  will  be 
produced,  together  with  an  object-oriented  framework  for  language 
integration.  Three  types  of  parallel  architecture  will  be  evaluated,  and  an 
investigation  will  be  conducted  into  novel  VLSI  architectures  for  efficient 
execution  of the  VMC.  To  demonstrate  the  utility of these  techniques,  a  range 
of applications  software  will  be  developed. 
The  initial  work  packages  have  led  to  the  definition  of  the  Virtual  Machine 
Code  and  a Compiler  Target  language  embodying  the  requirements  for  supporting 
several  applications.  Work  on  these  applications  has  started  as  has  work  on  a 
VLSI  implementation  of the  VM. 
The  development  of  a  successful  Virtual  Machine  will  establish  a  de  facto 
standard  software-hardware  interchange  on  parallel  computers. 
Contact  Point 
Dr.  David  Watson 
THORN  EM! 
Information  Processing  Dept.  Tel: 
Dawley  Road  T1x: 
HAYES  U83  JHH  Tfa: 
UK  - MIDDLESEX 
Participants  Country  Role 
THORN  EM!  UK  M 
CIMSA-SINTRA  F  p 
INESC  p  p 
PCS  GMBH  D  p 
UNIVERSITY  COLLEGE  LONDON-UCL  UK  p 
CTI  GR  p 
Start Date:  01-JAN-87  Duration:  36  months -84-
THERAPY  ADVISER  FOR  ONCOLOGY 
Project  Number  :  1592 
The  project  aims  to  evaluate  clearly  the  effects  consequent  to  the 
deve 1  opment  and  introduction  of  a  knowledge-based  system  to  advise  in  the 
chemotherapy  of  1  ung  cancer.  The  early  phase  of  the  project  is  concerned 
with  the  refinement  of  knowledge-bases  now  in  development,  the  construction 
of  the  patient  specific  data  base  and  the  design  of  the  man-machine 
interface.  The  second  phase  of  the  project  consists  mainly  of  the 
implementation  of  the  knowledge  and  inference  architecture,  using  a  skeletal 
system  already  developed  by  one  of the  partners. 
The  final  phase  focuses  especially  on  the  evaluation  of  the  system  in  the 
context  of  its  use.  This  will  take  into  account  the  attitude  of  staff  and 
patients,  the  impact  of  the  tool  on  work  practices,  with  measures  of 
efficiency,  safety,  and  analysis  of  costs.  The  description  of the  evaluation 
scheme  is  an  early deliverable. 
The  project  started January  1,  1987. 
The  evaluation  of  expert  systems  in  themselves  and  in  an  operational 
environment  is  a  prerequisite  for  their  use  in  industry.  The  project 
consortium  has  the  experience  and  skills  necessary  to  produce  a  useful 
evaluation  in  a  domain  where  data  analysis  techniques  are  already  heavily 
used. 
Contact  Point 
Dr.  A Grant 
UNIVERSITY  OF  LEEDS 
Dept.of Chemical  Pathology 
Old  Medical  School 
LEEDS  LS2  9JT 
UK 
Participants 
UNIVERSITY  OF  LEEDS 
CIT SA 
SANOFI 
MEDIMATICA  LTD 
Start Date:  01-JAN-87 
Tel:  +44/532-436171 
Tlx:  556473 
Tfa: 
Country  Role 
UK  M 
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F  p 
UK  p 
Duration:  39  months -85-
EVALUATION  OF  AN  INTELLIGENT  TUTORING  SYSTEM  SHELL  FOR 
INDUSTRIAL/OFFICE  TRAINING  (ITS) 
Project  Number  :  1613 
The  project  will  evaluate  the  ITS  (Intelligent Tutoring  System)  shell  on  the 
basis  of  data  gathered  from  commercial,  scholastic  and  industrial  field 
trials. 
The  field  trials  will  be  on  office  automation  procedures,  on  scholastic 
skills and  on  maintenance  procedures. 
This  project  will  identify  how  to  use  intelligent  tutoring  systems  to  cut 
training costs  and  increase  training effectiveness.  A new  prototype  (DOMINIE) 
will  be  designed  and  implemented. 
The  analysis  of  the  results coming  from  the  first field  trials phase  has  lead 
to  the  identification of shortcomings  in  the  initial  prototype. 
Improvements  dealing  with  teacher's  help  in  choosing  tutorial  material  and  in 
refining  the  tutoria  1  contro  1  1  oop  and  tutori a  1  strategies  are  now  in  the 
design  phase. 
A second  field  trials  phase  will  evaluate  the  implementation  of  the  enhanced 
prototype  (DOMINIE). 
This  project  has  a  strong  commercial  potential:  the  lack  of  advanced  tools 
for  training  people  in  new  disciplines  is  well  known.  The  strong  involvement 
and  experience  of  the  industrial  partners  in  the  field  and  in  the  field 
trials will  lead  quickly  (by  1989)  to  concrete  results which  will  improve  the 
effectiveness of training tools. 
Contact  Point 
Mr.  P.  Byerley 
ITT  INDUSTRIES  LTD 
Great  Eastern  House 
Edimburgh  Way 
HARLOW  CM20  2BN 
UK  - ESSEX 
Participants 
ITT  INDUSTRIES  LTD 
DATAMAT  SPA 
IET.INST.OF  EDUCATION  TECHN. 
Start  Date:  01-MAR-87 
Tel:  +44/279-35451 
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Tfa: 
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24  months MORE  INFORMATION  ? 
If you  require  more  information,  please  contact: 
DG  XII I 
Division  A2 
Esprit  Information  Office 
on 
Tel:  +32  2 235  16  03 
Tlx:  25946  JEPE  B 
21877  COMEU  B 
Fax:  +32  2 235  06  55 
and  at the 
COMMISSION  OF  THE  EUROPEAN  COMMUNITIES 
DG  XI I I/A2 
Telecommunications,  Information  Industries  and  Innovation 
A25  -ESPRIT  INFORMATION 
200  Rue  de  la  Loi 
B-1049  Brussels 
or 
The  External  Relations  Unit 
COMMISSION  OF  THE  EUROPEAN  COMMUNITIES 
DG  XIII/E5 
Telecommunications,  Information  Industries  and  Innovation 
J37  1/20  -Ref:  ESPRIT 
200  Rue  de  la  Loi 
B-1049  Brussels 